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PREFACE. 


Of the Engravings, the Subjects afe, 1. A very simple 
and perfectly safe Gun Lock, by Mr. Dodd. 2. The framing 
of a Field Gate with a considerable Accession of Strength, 
by Mr. Waistell. 3 . A Compensation Curb for a Time 
Piece, by Mr. Scott. 5 , 6. Plans and Sections of the Ba¬ 
varian Salt Works. 7 . Captain Brodie*s Method of connect¬ 
ing Iron Bars, and coating them with Lead. 8. Mr. Rawlin- 
son's Mill for grinding Colours. 9 . Apparatus for grinding 
Indigo and other dry Materials. 10. MethbJ of banking the 
Balance of a Time Piece, by Mr. Hardy. 11. A Pyrometfel: 
for mcafnring the Heat of a Furnace, by Mr. J. G. F. 
Schmidt. 12. A Portable Steam Engine, by Mr. Murray. 
13 . Apparatus for making the Gaseous Oxide of Carbon, by 
Mr. Baruel. 14 . A Topographical Plan by Mr. Churchman, 
in which the Elevations and Depressions of the Surface of 
the Earth, are by a new Method correctly delienated. 15 . 
Mr. Gregory’s Apparatus for measuring the Power of Horfes. 
16 . Th^e American Borer. 17 . Diagram illustrative of Optics, 
by Mr. Ezekiel Walker. 18 . Mr. Sepping’s Blocks for 
supporting and suspending Ships. 19. Count Rumford’s 
Apparatus for illustrating his Experiments in Proof, that the 
greatest Density of Water is higher than the freezing Point. 

20. A Valve for Steam Engines, by the Chevalier EdelcraUtz. 

21. Figures and Diagrams, by pdward Pigott, Efq. to illu¬ 
strate the Causes of Periodical Decrease in Diminution of 
Light, in a Star in Sobieiki’s Shield. 22. A Press for Botani¬ 
cal Specimen^ by Mr. Hanison. 


Soh i Sijuai Cf I^don, September 1, IbOS. 
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ARTICLK I. 

ItUti pom Ml, Thomas Reid, on the ConfiruBion of 

Kupmg Madnnes* 

To Mr. NICHOLSON, 

SIR, 

In yoar intereding and ufeful Journal of December lad, I Cottpettfafitftt 
Was glad to fee the iinpiovement of compenlalion pendulums Jwrf'Ejwjird 
for adrononiical clocks, !o zealoufly taken up by fuch an able Troughton,* 
hand, as that of Mr. Edward TroughlonN. 

But an excellent clock of this fort becomes lb very valuable ‘ 
and neceHary an appendage in an obfetvatory, (o ihofeallrono* 
mica! indwraents with which he is lo happily engaged in daily 
confiiu£ling and impruving; that he* viud more readily fee 
their advan^ge than even Ihofe whofe bufinefs it is to make 
luch cloc'ks. If Mr* Herthoud, a celebrated author on every PnAaRIit^ dmn 
part that regards the improvement of time-keeping machines* Berthouds ea* 
is correQ, it would appear, that the flee! wires of Mr. ^ ftect wires 
Troughton\ pendulum inuft be too ilender. Mr. Berthood, ”**y*’®^®®®<***» 
b) his ci^erimenls, law, that there was a certain drength of 
materials neceflary, in order to reader the compenfation com¬ 
plete having found, that on the pendulum rods (If too fmall) 
being lengthened by heat, the contraflion by told would not 
Voi.. XI.—May, l»05. *B bring 



MU. REIO Oir^-TlMEoKBERlNG 


atertMi 


The pendulum 
of Ludlam with 
a wooden rod 
examined. 


i ball again t^eiip to.the {^lace where it fet out from 
LC heat «va$ firfi applied, and this with a ball of a 
weight; no doubt the weight of' the bail ina)' be 
.fervient to'any fize of wires. , , 

\itt Mr. Troughton h^s attended to ihefe circumftances, 
not, but fufpe^ from his propofing, yet, to make 
fort of pyromelriSai apparatus for the further proviiTg 
of his pendulums, that the complete compenfation has not 
been fuDy^^feertained, only in fo f&r as regards the calcula¬ 
tion of the relative expanfions of*b«ars and Heel. 

The improvement of clocks, and tin^-keeping machines of 
ev^ry defeription, more particularly thof^deflined for afironu- 
mica! purpofes, is a fubjefl that has not a little engaged my 
time and attention. 

There is a.pendulum, having a wooden rod, the conflriic- 
lion of which is deferibed with great neainefs, perfpicuity, 
and mechanical knowledge, by its author, (Mr. Ludlam, late 
an eminent profellbr at Cambridge) in his etfays, and recom¬ 
mended by biro, who was no rnfanjud^fe, as one of the be ft in 
.nlmoft every refpecl, particularly in fo far.as regards the ini- 
pul^ from the clock taking 'place through the middle line or 
cei^Ve of the rod, to be thence communicated in the fame 
line to that of the ball, that hence no circumgyratory motion 
fltodl(!' take place. Now, although the principle fat out with 
here, feeins completely adapted to prevent this fort of motion, 
it will be found on trial, as I did| that of all pendulums yet 
made, it is the moft liable to generate this very (brt of motion. 
The ball being the middle fruftum of a globe, a form whofe 
matter is much fpread out from the centre to the edge, and . 
having a large hole, for the rod to pafs through; this taking 
away much of the matter from the centre, tends much more 
than the lenticular furin* to produce the motion Mr. Ludlam 
wiflied to avoid. Another great fault of this pendulum, is, 

which are afted putting in fcrews through the w ooden rod, to clip the 

•n by the crutch ^ . , . , • . , r 

do ndr preferve ”^1 trom the cratch; now in changes of weather from 

a coiittaijt dif- *010111 to dry, or by heat and cold, thefe fcrews will accordingly 
be found, foroetim^s to pinch the ftat part of the crutch, and 
at other times, to leave it at liberty, or even to oilow it to 
have a conliderable decree ^f (hake between the ferew points: 
hence will arife very different degrees of impulfe communicat¬ 
ed to Uie pendulum ball. Wood has a very fcnfible la- 

tito^inary 


It is liable to a 
fide ofcillation of 
the ball round 
thr tod 98 an 
axis. 


The fci 


tance, 



tOV tlMe-tCEEflNC} llACBItrEft. 

titttdinary aheratioii, by,the eifefls of heat arid cold, orbyke^ufe^d 
dry and'tnoift, yet tJicie effects on its length are, r|ther tern, 

very imperceptiblitii or at leafl, are, in To fmall a decree, as venture and 
have not been well afcertained, to what extent they are; even 
by thofe wh 6 i^ave made experiments with it on the pyrometer. 

^ Mr. Berthoud condemns wood as being unfit for pendulum The end etcpiti* 
rods, and although he, and others have given tables of the^^ of weed 
expanilon of various tnaterials, yet none oi them have con> 
delcended to fay, whatVere the of head^^d cold on 
wood of any fort. • * 

I am well convinced, that a pendulum may be fo up Wooden pen-* 
with a wooden rodi as to peri'orm with fuch a degree of cor- •lulom* fficm 
reftnefs, that it would be a very difficult matter to lay, "'hclher 
it, or the bed compenfarion pendulum yet conflruded, dulumi, 
when both comparatively tried, was the neared to accurate 
ineafuring of time. 

There has been one circumllance attending all thofe pen- often m 
dulums fitted up with a wooden rod, that theiT’ errors have eonftrufled* 
been imputed to the rod, when in fa£l, they ought lo', \^e 
been imputed to that of the ball, and ihefe errors have arlTd)^ 
from the manner by which the ball is hong on the rod, refling 
on its lower edge on the regulating nut; and lead haVing a 
confiderable degree of expanfion, clocks having fuch pen¬ 
dulums have been found, by thofe who attended properly to^ 
their going, to have gone confiaiitly fader in fuinmer than in 
winter. Let the ball therefore be hung by its centre on the 
rod, and a much greater degree of accuracy in time-keeping 
will befeen to follow. 


In confequence of my trials with Mr. Ludlam^s pendulums, ijhprofsd pea* 
they were found to be extremely troublefome to put on beat, duluaa. 
from thtir Urong tendency to this gyratory fort of motion, it 
being fame while, before they woifld come to move deadily ; 

Idiit not,only on a method of patting a clock, as it were me¬ 
chanically on beat, (the common way being by the ear) but was 
led lo think oti a way of condrufling a pendulum, in Which 
this gyratory motion could hardly take plade, even although 
the pendulum fliould be but indifferently fitted up. This laft 
was by following a method (fuite the reverfe to that of Mr. 

Ludiam’s, in making the pend^|um ball, which I made in the 
ufual or lenticular form, and in order that it fliould have as 
snueb of Us matter pteferved at the centre, there w^re two 

fleel 
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ite€l wires put Uifougt^-^ ball, pafliigg parallel to each other, 
and each put a lUtfe to one Rde of the centre, -through which 
pendulum rods are ufually made to pafs, and when the rod is 
wood, it necetlarily idtes away much of tiie matter from the 
centre of the ball. 

A pendulum of this fort of mine, ,and which has a d^ree, 
of compenfation in it, l%ade to a clock, which my brother 
got, and which he ha&at his houfe. No. 31, Rofamon Street, 
Clerkenw,e^^ T- " 

1 raent^iied this mode of puttihge clocks mechanically on 
beat,^to mj/^ingenicrtis friend, Mr. Pennii^ton, .who has fince 
very happily applied the fame fuccersfuHy'‘iH bis praflice to 
watches, &c. 

1 fee you have mentionecl in your Journal of July laft, the 
application of a pendulum to regulate tlie Rriking part of clocks, 
from the Society for encouraging Arts, &c. having given a 
ppemium for it to. Mr. Madly. 

This is not a new thing. Mr. Berlhoud mentions it as his 
invention, and you will lee a drawing, and the defcriplion of 
it, \n his EJfui fur i^HorlogcriCf publidied in 17CJ3. Julien Le 
Roy, in my humble opinion, is certainly intitled to the merit 
of it, as it appears to me, that Berthoud has taken the idea of 
it from Le Roy^s method of regulating the Rriking train of his 
, repeating watches, which he invented^ and applied to them 
about the year 1754. 

There was a. premium given alforin 1799, by the hononr* 
able fociety above mentioned, for a new Tcapement by Mr. 
Goodrich *; now this Tcaperoent wa.s made prior to the year 

1740, and tpveintcd by the Abbd Soumille; and another nearly 
of the fame fort was made at Rome before that period, as may 
be feen in the colledbon publithed by Thiout, in tite year 

1741. Surely nobody w^&ld think of adopting fuch a Tcape- 
ment as tkis^ whofe principle feems to be that of depriving 
the pendulum of the moft valuable property it poiretTes, viz. 
that of having the liberty to operate freely under the intluence 
of*gravitation'. Tlus 'fcapement keeping the pendulum, as 
it were in leading ftrings. 

I Urn furprifed that none of the members of this henour- 
able and ufeful fociety, fliouU not have known, that theCe 

t See Philof. Jouinal, quarto feries, HI. 342, 416. It is 
crank.~N. 

tlttnga 
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^ings for which premiums have been adjudged virere not ncw^ 
perhaps they were neverlhelefs Jb, to ihofc to whom the pre¬ 
miums were adjudged. ' ' 

Among Thiout's colle^ion may be feejn a 'fcapementt which 
he gives to the ingenious Dutertrej about the year 1724. 

JPeter Le Roy gave info the Royal Academy of Arts and 
Sciences in the year 1727» a detcfiption of the fame TCape- 
roent which Dutertre claimed^ or pretended to fay .wae his 
invention. The miftalie lays with Tbiout, *fo< ^otertre^s 
'■Icapeineitt is an improvement of a i/^ry old one, nfed by the 
Germans in large cjpcks, perhaps loi% before the year J 600, 
tliough neither ihe author of it, nor the time w/ien, can now 
be traced. 

However it was before Dr. Hodk*s limei who invented one 
of the lame kind before 1668. I would hot have entered fo 
minutely into this difcuilion, but to fliow the progrefg the 
duplex, which in its prefent form, was Hr ft madefo by Peter leading to the . 
Le Roy, who afterwards gave it up for a bad one; yet it 
to be allowed that that of Dutertre’s mult have led him very ^ris fliftmade 
eaftly to it. So much for the duplex 'fcapement, fo called by hy Peter Le Rpy* 
the workmen, and now in fuch general tife. • A celebrated 
Philofopher in the fupplement to the Edinburgh Encyclopedia, 
under the article watch work, has given it a French furname,, / 
that of Duplcix’t for what reafon, I know not. 

Thiout has given alio among the number, a’fcapement of The origin of 
his own, a fort of detached one, and which may be conlider- deuSTd**fcap«- 
ed as the foundation of the detached one of the prefent day, menc afcrAcd la 
now fo much improved, and of fuch general ule in all our Thwut, 
pocket and box chronometers: indeed it Teems a Icapement 
indifpenfably neceflary for thefe purpofes. Yet fierthoud in 
his fanvous time-keeper. No. 8, ufed a very difterent one ■ 
from that of the detached foit. * • ’ 

• • I am. 

Sir, with much efteem, Your’s, 

THOMAS REID. 


Edinburgh^ 25t'h March, 1805, 
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j/tn Analr/ifa tlf the Magnetical Pyritai; with Jtefnarks on Jbme nj 
the other Sulpliureti of //on, JJj/ Chaklrs Hatchett, 
( ^ Efq, i*'. IL S, From the Philofophical TruTyaSiotn for ISO^. 

« 

(Cooetdded from page 176.) 


Whether the 
artiflcSal pyritet 
vrith minimuni 
of fulphur be, 
like the natural, 
naagaetica). 


The artlficljl 
compound is not 
a fnpie mixture. 


The compound 
dircAly formed 
•t ted heat. 


{vn. ‘ 

So far, tffcrefore, as can be proved by fimnarity in chemical 
properties and analyits, the magnetical pyi^ites is indifputably 
a natural fulpburof, completely the fame with that which (ill 
now has been only known as an arlificial product; but, that 
the mind may be perfedlly latisfied, another quefiion muft bo 
folved, namely, bow far do they accord in leceiving and re¬ 
taining the property of magneiifm? common p) rites do not 
appear to the magnetic needle, or, it fnme of them Highlly 
afil by attraction, (which however I never could perceive, nOr 
recoUefl to have read in works exprefd) relating tomagnclifoi,) 
yet they do not pofTefs, nor appear capable of acquiiing, any 
magnetic polarity. As, iheretorc, the iron of pyrites is un-i 
doubledly in the metallic flate, and in a contidcrable proportioti, 
the deftru6tion ot this chara£terinic properly of metallic it on, 
'^nuft be aferibed to the other ingredient, fulphur. 

But we have lately feen, that q. natural combination of iion 
with 30 ..'‘jO or 37 per cent, of fulphui, is in potTeflion of all the 
properties (uppoted hitherto to appertain (inanymarked degree) 
airaod cxclulively to the well known magnetic iron ore; and 
that the combination alluded to is tlri^lly chemical, and not (as 
at firft might have been imagined) a mixtuie of particles of 
magnetic iron ore with common pyrites *. * 

This is certainly very n^naikable; and it induced me to exa¬ 
mine the efTbdts produced by fulphur, on the capacity of me¬ 
tallic iron for receiving and retaining the magnetic properties. 
I theiefore prepared Tome fulphuretof iron, by adding a large 
quantity of fulphur to ^ne iron vyire, in a moderate red beat. 


* This has been fuffiicienfly proved, by the fafls which havt been 
ftated; I diall however add, that^vpon digefting a mixture of the 
powder of common pyrites and iron filings in muriatic atid, 1 only 
obtained hydrogen gas, exaftJy as if I had employed the iron filings 
• withept the pyrites. 
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The internal colour ^pd luflre of Ih^ product were hot very «fen»We‘i com- * 
tinlike Ihofe of the tnagnetical pyrites; end» after the ^"v^^upabk 
liad been placedduring a few hours between magnelical barSf ofmagnett('m;i 
I found that it poflefled To drong a degree of polarity, as to 
attra^ or repel the needle completely round upon its pivot; 
and although feveral .weeks have elapfed fince it has been re¬ 
moved from the inagnetical bars, it*fiill retains its power, with 
little diminution; like the magnetieal pyrites, however, in 
its natural flate, it is hot fufiiciently powerful to^allrai£l and 
take up iron filings. • * r- , 

But this fulphur^t did not contain fojmucli fiilphar as, the It conuinei1efi[ 
magnetical pyrites; I therefore mixed fc^e.of it, reduced tomagneti^** 
powder, wi«h a large quantity of fulphur, and fubje^ed it to pyrites. More 
djftillalion in a retort, which was at length heated until [nlftiw 
iiilire bulb became red. 

The fulphuret, bv this operation, had alTumed very mud) ItwssattraftaWe 
,, . ' ; r • ' r by the magnet, 

the appeaiance ot the powder of common pyrites, in rctpeci 

to colour; but, in its chemical propcrtie.s, fuch as folubility in 
muriatic acid, with the production of fulphureiled hydrogen 
gas, as well as in the nature of the precipitates it afforded with 
prufliate of potafti and with ammonia, it per.fe£tly relembled 
the magnetical pyrites. Moreover, by analyfis, it was found 
to cuniid of 35 parts of fulphur,and G5 of iron ; and although 
(being in a pulverulent Itate) its power, as to receiving 
retaining the magnetic property, could not i'o eaftly be examin¬ 
ed, yet, by being powerfully attracted by the magnet, with 
fume other circumfiances,. tliere wa.s every reaiou to conclude, 
that in this relpcdl aifo ft was not inferior. 

Another proportion of fulphuret was formed, as above de> 
feribed; it was placed between magnetical bars,, and, in like 
manDM*, received and retained the magnetic power. j 

It is certain, therefore, that wh€t^a quantity of fulphur equal Hence 36 or 37 
to 35 o^ 37 per cent, is combined with iron, it not only does not prevsnnrM 
prevent the iron from receiving the magnetic fluid, but enables from becoming a 
it to retain it, fd that the mafs ads in every refped as a per- *“*£”**• 


manent magnet. 

Black oxide of iron, by one operatfon, does not appear fd Black oxide of 
combine with fulphur fo readily as iron filings; a fecond opera- fu^hurleft 

lion, however, converts it iqto a fulphuret, very much re- readily, 
fembling'that which has juft been delcribed, including the * 


chemical 
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chemical as well at thr.ma^netical f»roperttes; but,, undoubted¬ 
ly* by tbefe proets^i^ it is proj^refiively converted, |jeriefily 
or very nearly, in,to the metallic ftate. - 

Iron combined with a larger proportion of oxygen, iuch as. 
the fine gqiy fpecular iron from Sweden, will not form a .iu}-.. 
phuret by the dire^ application of fulpHur, in one operaiioni^ 
although it becomes of a 3ark brown colour, partly irtdefcent, 
and is moderately attrai^d bjr a magnet. 

Mtfnetical l*'ifiy grains of. the^agnetical pyritds, reduced to powder, 
p^u ^amhiMi ^nd mixed-with three times the weight fulpburi were diiblled 
i^offalphar, in ^ retort, until the bulb became modert^tely redrbot. After 
the diftiiiation, the pyrites weighed 54.50; confequentfy, the 
addition of fulphur vims9per cent, making the total = 45.50 or 
. 46 per cent. The povyder was become greenifli-yellowi .very 

like that of the common py.rites: it did nor afford any fulpbu- 
retted hydrogen, when digefied in muriatic acid; but it never- 
tbelefs was partially diffolved, and thefoiutlon, when examined 
by prufUate of pptafli, and by ammonia, was not different from 
that of the crude magnelical pyrites. 


»»wai ftill at> 
trafS^ by tbs 
magnet. 


The powder which had been diflillcd with fulphur, and 
which had thus received an addition of 9 per cent, to its original 
quantity, ma jtUl capable of bdn^ compleldp taken vp by a 


^ tnagnett 

Iron From the whole of (be experiments which have been related, 

»aed 00 by the it is therefore evident, that iron, when combined witha confi- 
dofc'oV fulphur *‘^®**^® proportion of fulphur, is not only ftill capable of receiv- 
la «t fome point ing the magnetic property, but is thereby enabled to retain 
between 46 aai} j already remarked) becomes a complete 

^zptreait. magnet; and it is not a little curious, that iron combined (as 
above dated) with 45 or 46 per cent, of fulphur, is capable of 
being taken up by a magnet, whilft iron combined witlv52per 
ornr. ormore,of fulphur, (^though iikewife in the metallic dale,) 
dQe.s not fenilbly a(re 6 l the magnetic needle; and henpe, fmaU 
as the difference may appear; there is reafbn to conclude, that 
the capacity of iron for magnetic a^ipn is deftroyed by a 
certain proportion of fulphur, the effedts of which, although little 
if at aH fenfible at 46 /fcr cent, are yet nearly or quite abfblule, 
in this deftrudion of magnetic infiuence, before it amoixits to 
52. But, what the exadt int^mediate proportion of fulpliur 
' may be, which is adequate to produce this eftedl, 1 liave not as 
yet determined by adtual experiment. 

• ' * As. 
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*As carbon on Ibfljron, (wfait^'^btHrgh U 
receiveB the magnetic influence* .is unable 'retain it fo as to it) ^aafins it to 
• become a magnet* without the addition of ascertain {Hoportibn 
.iOf carbon* by whicK it is rendered hard and brittle* br, in other * 

^ords* is converted into fleel* fo* m like manner,'does fulphulr 
to a^; for it has been proved* by the preceding experi* 
meats, that the brittle mafs fiarmbd^y the rmtonof a certatb 
proportion of this fubflant^ with iron* sprbeiher {^ nature or by 
art* becomes capable of retaimi^4be ipagabUc virtue, and of 
aSing as a complete magnet. 

This remarkable coincidence, in the produced Oo iron --4na fo lilee- 
by carbon and fulphur* induced me to‘try the efleils of 
phofus; and my hope of fuccefs was inoreafed by the remark' 
of Mr. Pelletier, who fays* that ** the phofpliuret of iron is 
attraded by the magnet;*' * and therefore* althoOgh. certain 
bodies may be thus atlraded, without being capable of adtaally 
becoming permanent magnets* 1 vvas deflroos to examine w^at 
might be the power, in this refpeft* of pliofphuret of iron. 

I theretbre prepared a quantity of pliofphuret of iron, tn the Expentnenr. 
direfl way, I'is. by adding phofphonis, cut into fmall pieces* 
fine iron wire made moderately red-hot in a crucible. The ufua! 
phenomena took place* fuch as the brilliant white flame* and the 
rapid melting of the iron, which* when cold* was while, wHh a 
jftriated grain, extremely brittle, bard* and completely coflverl-'S 
cd into a phofphuret. The fragments of this were powerfully 
attrafled by a magnet; aiul,%afler I had placed two or three of 
the largeft pieces, during a fpsv hours, between magnetical bars* * 

Tbad the pleafure to find that thefe had become powerful—and by the 
magnets, which not only attradled or repelled thenCedle com- 
pletely round* but were able to take up iron filings, and fmall 
pieces,%boot half an inch in length* of fine harpfichord wiret 
and* although they have now been^removed from tbfe roag- 
neiical bars mtire than three weeks* I catniot difeover any di¬ 
minution of the power which had thus been communicated to 
them. 

The three inflammable fubflances* carbon, JUlpImr, and. 
phojphortts, which, by their chemical e^fts on iron, in fbany 
rel'peSts refmnble each other* have now, therefore been proved 

« 

* << Le Phofpliure de Fer eft attirable a J'aimant.'* AnnaJet de 
Chimie, TomeXIlI. p* 114. 


. aliku ' 
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alike to poiTefs IbO property of enabling iron to retain llie 
power of magnettfmj but 1 (liall conficier this more fully in 
the following fefiioiu 


§ VIII. 

From the whole which has been dated we find. 

General refults. !• .That the fubdance called magnelical pyrites, which has 
hitherto been found only in Saxotiy and a few other places, 
inmera), ^ Bfitilb mineral, and tiiat, in Caemarvonthire* it fur~ 

vein of confiderable extent, breadt1i,*and depth. 

—-containing !?.^That the component ingredients qf it are fntphur apd 

37f“*ph«rmetallic iron; the former being in the proportion of 36.50*^ 
3 iron, the latter about 63.30 or 63. 

It differs in its That the chetnical and otlvfr properties of this fubdance 

piopeities from are very different-from (hofe of the common martial pyrites, 
wl^*M»u?nr however arealfocompofcd of fulphur and iron, varying 
more ful^ur. in proportion, from 52>\5 to 34.34 of fulphur, and from 47.85 
to 45.66 of metallic iron ; the difference between the cotnmon 
pyrites which were examined being therefore 2.19, and the mean 
proportions amounting to 33.24 of fulphur, and 46.75 of iron; 
conrequentiy,the difference belw'eeii the relative prcm^irtions, in 
the coinpodtion of (he magnetical pyrites and of the common 

_\ pyrites, is nearly 16.74, or 16.24, 

It isTdenticil^ Ttiut, as (he magnetical pyrites agrees in analytical refults, 
tbe faree ssthe a.s well as in all chemical and other properties, with that iul- 
phurct of iron which hitherto bas been only known a.s an 
artificial product, there is no doubt but that it is identically the 
fame; and we may conclude, that its proportions are mod pro¬ 
bably fubje£led to a certain law', (as Mr. Pioud ha.s obfefved 
in the cafe of'the artificial fulphurct,) which law, under certain 
circumdances, and efpecially during the natural Ibrrfiaiion of 
this fubdance in the humid way, may be I'uppufed to a£l in an 
almod invariable manner. c « 

5. That, in the formation of common martial pyrites, (here 

wa ^'.r. aa .aa-. .a ^ m w 

rit.s the fulphur is a deviation from this law, and that fulphur becomes (he pro- 
pteitommates, (Jtjnjinant ingredient, which is variable inquantity, but which,by 
the prefeiU experiments, has not been found to exceed 54 34 per 
cent, a proportion, however, that podibly may be furpaffed in 
other pyrites, which have iM}t as yet been chemically ex- 
" owined. 


artificial ful 
phuxieb 


I» common py- 


6.1’bat 
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6 . That troh, when •combined ntteraRy or artificially with 

36.50 or 37 of fulphur, is not only ftill capiible of receiving the pyrites?^' 
agnelic flaid, but is aiCo rendered capable of retaining it, fo as 
become in et'ery refpe£t a permanent magnet; aiid the fame 
ay, in a great nieafure, be inferred refpefting iron which has 
een artificially combined with 45.^0per emt, of fulphur. 

7. That beyond this proportipiJ of 43.50 or 46 p*r cctK. ofProp*>rdo«ilie- 
hilphur^ (in the natural common pj^riles,^ all fufeeplibility of 
^Uproagnelic influence*appears to be defiroyed} and^ although ence is lo^ . 

precife proportion Which is capable of producing this ef- 
, has pot yet bc«n determined by aftual exj^eriment* It is 
certain thatthe limjtsjare between 45.50 and 52.15; unlefs fome 
unknown alteration has taken place in the (bte of the fulphur, 
or of the iron in the common martial pyrites. 

' 8. That, as carbon, wlien combined in a certain proportion As carbon ren- 

with iron, (fortniog fteci,) enables it to becomea 

magnet, and. as a certain proportion of fulphur communicates ifm, fo alfo do 
the fame quality to Iron, fo alfo were found to be the effefls 
phofphorus; for the phofphuret of iron, in this refpcfl, wasby_ 
much the mofi powe^ftil, at lead when coididered compara¬ 
tively with fulphuretof iron. 

9. And laftly, that as carbon, fulphur, and phofphorus, pro- Conciution. 
(luce, by their union with iron, many chemical effcfls of much 
firnilarity, fo do each of them, when combined with that metal ’ 
in certain proportions, not only permit it to receive, but alfo 
give it the peculiar power df retaining, the magnetical proper¬ 
ties; and thus, henceforth, in addition to that carburet of iron 
vcalled fteel, certain fulphurels and phofphurets of iron may I>e 
regarded as bodies peculiarly fufeeptibic of firong magnetical 
impregnation. 

Ha^ng thus, for the greater perfpicuity, reduced the princi¬ 
pal fadts of this Paper into a concife* order, 1 (hall rtow make 
ll>me general obfers'atiorrs. 

It is undoubtedly not a little lingular, that a fubHance like Rcmaiks. 

the magnetical pyrites, which, although not common, has been 
. 1 • I '/n II I'l 1 I • pyntc# IS an m- 

long known to mineralngitts, (hould not hitherto have been^crcftiagproduft, 

chemically eitamined, efpecially asmineralogical authors have 

mentioned the analyiis of it as a defideratum. The refult of 

(his w'hicli I have attempted, proves that it is really deferving 

ot notice; for thus we have afeertained, that the fiilphuret of 

iron hilitertu known only as an artificial produfl, is alfo formed 
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by naiare; and thfi the compofilion this lail« agrees with 
ihofe proportions ,o>f Uie artificial fulpharet which have, been 
plated by Mr« Proufi, 

Mo intermediate Bttt, from this fulphofet Or magnetical pyrites, I have not, by 
mtiirai aualyfis, as yet been able to difcovcr any regular or immedia^>^ 

common and the-the common pyrites; for the leaft proportion 
auc. pyrites. iulpbur in tbefe ampuntedt tp 52.15^ and the greatefi proportion 
to 54..^4<; lb that, between the magnetical and (hecdmmon 
pyrites, the. difTerenqe is conlidemble. ib the proportions oril)eir 
coinponeii't fubfiances^as well as in ihdr phyfical and chemical 
properties; whilfi thedi^rence which I h%ve hitherto been abl# 
to doted In the proportions oC Tome of the common pyrites 
(very ditHroilar in figure, lufire, colour, und .iiardnefs,) has 
only amounted to 2.19. 

Kemsrkson Prouft, in i}. general way, confiders common pyrites to 

Pin»*ft’'se»peri- diflTcr from the firft fuipbureti or that conrppfed of 60 parts of 
**‘**^* fulphur and 100 of iron, (si 57,50 per cent,) by containing a 

farther addition of half the abr>ve quantity of fulphiit, or 90 
parts of fulphur and 100 of iron, {=z 4-7.36 per cent.) but this 
opinion he appears to have formed, in cunfequence of rcfults 
obtained by fynlhetical experiinenlvS made in (he dry way.—• 
Now, when we confider how diflicult it is to regulate the high 
degrees of temperature, and what a numerous chain of altera- 
^ tiuns in the relative order of affinities niofi commonly rcfult 
from alterations in thefe degrees of heat, it feems to me that 
we cannot rely, with abfolule certainty, on fynthetical experi- ' 
ments made in the above way, unlefs (hey are correded, and 
contrafied with analytical experiments made on the fame fob- 
fiances. But it does not appear, from the two memoirs pub- 
llflied by Mr. Proufl, to which I have fo frequently alluded, 
that that gentleman did more; in refped to analyfis, than diflil 
the cubic and dodecaedral )>yrltes found near Soria, from which 
he obtained about 20 percent, of fulphur; and, hiding ob- 
ferved that the refiduum polTcired the properties of thefulphu- 
ret which has been commonly prepared in laboratories, be con¬ 
cluded that the fulphur obtained from the pyrites, is the excefs 
'^of that proportion which is reqoifite to form the fulphuret, the- 
proportions of which, therefore, he by fynlhefis afeertained to 
be, as I have above Hated, =»37.50of fulphur, and 62.50 of 
iron, or 60 of fulphur combined with J00 of iron; and lafily, 
bftving formed 318 grains of this fulphuret from 200 grains of 
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iron filmgs, he dtflilled Uie faSpharetiNith'ifnedditroti&l qnan* 
tity of fttipbur^ in an inferior degree of . heat, and obtained 
* 378 grains of a fubilance which, excepting denfityi was (imi- 
tar to the comimm martial p) rites.* 

, It is however to be regretted, that Mr, Proud did not make He didat^aula 
^a regular analyfis of the pyrites of ^ria, and of therefidonm £,*[**'**” 
afterdidillation; for (urdefs thefep^itesare very differentfrom 
thofe which t have examined) he woOld moft probably have 
found the proportion of fulphur greater tbao that whid» be has 
affigned to natural pyrite$ in general. This at lead ih^ is great 
realbn to fuppuie^ if we allow that intdl or all of the pyrites 
have been formed in the humid way, by which, we may con¬ 
ceive, a larger proportion of fulphur may be introduced into 
the compound, than can take place in high degrees bf tem¬ 
perature. And this opinion is corroborated by the refults of 
my anaiyies; fur, indead of hnding the general proportions to 
be 47.36’ erf’ Uiiphur and 52.64 of iron, the mean refuit of thefe 
• analvfes is very iiearly the reverfe, being 53.21- of fulphur and 
46.76 of iron. 

Mr. Proud isalfd of opinion, that the pyrites which contain Prauft appre- 

the fmalicd quantity of faiphur, are thofe which are moft liable 

to vitriolization; and, on the contrary, that thofe which contain leail fulphur ate 

the larged proportion, are the lead affected by the air or 

weather.f This opinion of the learned profefTori by no means 

accords.with fuch obfervations as 1 have been able to make; for 

the cubic, dodecaedral, and other regularly crydailized pyrites, 

are liable to oxidiziement, lb as to become what are called 

Itepaiic iron ores, but not to vitriolization; whilft the radiated 

pyrites (at lead thofe of this country) arc by much the mod 

fubjedl to the latter effect; and therefore, as the refults of the 

precediifg analyfcs fliow that the c^daHbsed pyrites contain 

fefs fulphur than the radiated pyritdh, I might be induced to 

adbpt the*contrary opinion, fiat I am inclined to allribule the 

effed of vitriolizalion obferved in foine of the pyrites, not fo 

much to the proportion, as to the date of the fulphm in the 

compound; for I much fufpe^, tlmta ptedifpofition to vitrio-***'■»’ 

lizatiun, in thefepyrites, is produced bya fmall portion of oxygen ii,wy a^es 

being drevioiifly combined with a part, or with the genefa! mafs, a commence- 

pteat of oxtda- 

* Journal de Fbyfiquet Tome LIV, p. 92. 

t Journal dt Pbjfiqutt TomeLIIl. p. 94; 
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of (he fulplmr, at the iloie of the original formation of thefe 
fubdances* fo (hat die (late of the faJphur lit tending to that of 
oxide, and thu& the accefljon of a farther addition of oxygen 
becomes facilitated. We have an example of (imilar effeAs in 
phofphorus, when (as is commonly faid) it is imU' burned> ( 01 * 
the purpofe of preparing the phofphorus bottles i and the pro«, 
pentity to vitriolizalioii, obferved in many of the half-roafted 
fulphureous or»» appears to me to arife from- this caufe, rather 
than from the mere -diminafionvof pie original proportion of 
iulphur, oc the adual immediate cont^eifion of part of it into 
fulphfjric acid; nevertbelefs, 1 offer Ihisiopinion, at prefent, 
only as a probable conjecture, which may be invedigated by 
. future experiments and obfervations. 

The magnctical "I’be 'magneticaJ properties of the fulphuret of iron which 
fuiph^ureTisV*'* forms the principal fubjeCt of this Paper, mud be regarded as a 
remarkable faA, remarkable faCt; for 1 liave not found, in (he various publica« 
lions on magnclifm which I have had the means of confuiling^ 
even (he mod remote hint, that iron when combined with ful- 
phur; is pofrefTvd of the power of receiving and retaining the 
magnetic fluid; and, judging by the properties of common 
pyrites, we might have fuppofed that fulpjiur annihilated this 
power in iron, as indeed fecnis to have been the opinion of 
mineralogids, who have never enumerated magnetical atlrac> 
tion amongd the phyfleal properties of thofe bodies; and, 
although Werner, Widenmann, Emmerling, and Brochant, 
little ur Tcarcely have arranged the magnetical p)iriles with the fulphurets of 
notice;!. yet the magnetical property could not with certainty be 

dated as inherent in the fulphuret, for, at that time, this fub- 
dance had not been fubjefled to a regular chemical analyds, 
and the magnetical property might therefore be fufpafted to 
arife from interfperfed particles of the common roagnelfcal iron 
ore. This probably has been the opinion of the Abb6 Haiiy ; 
fur, in his extend veTreatife on Mineralogy lately pubiiflied,'-’! 
cannot find any mention made of the magnetical pyrites, either 
amongd the fulpburets or amongd the other ores of iron. 

The magnet ' In the mineral kingdom, a great variety of fubdances, and 

with"io*M^ao**" exert a/eeble degree of \i( (ration on 

«xigen* the magnetic needle, and fometimes alfo acquire a flight degree 

of polarity; * but, as this wonderful property has only been 

Cavallo on Magnrtifm, page 73. 
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obfcrvod Gq^nfplcuoofly powerfal in one^ecies of iron ore, this 
iias beenndways emphatically cofed tiie Magnet,* and is faid 
to coniifl of metallic iron combined with trom 10 to *20 per 
cff«r.*of oxygen. 

From the fafls, however, which have been recently dated, The^Wphorct 
^wenow hnd that there is another natural iubftance, apparently of magnet^ 
very diflerent from the magnet in^emical compohtion, bat 
neverthfiefs approaching very nearly to it in power, which is 
found in Ceveral parts ot our glpbe, and paiirculariy in a pro¬ 
vince of this kingdom, Where it condltuCeiS a vein;' running 
north andfouth, of conliderable eRtent, and fevdpl yards in 
width and thicknefs. 

From the •experiments alfo, which have been made on the The phofpKurct 
arliticial.preparation of this fubdance, wednd, that it is capable™®®"^ 
of receiving the magnetic properties when the proportion of 
fulpbur amounts to 37 per cent, and Is dill powerfully attracted 
when a much larger quantity of fulpbur is prefent. There 
is, however, feme point at which all thefe eflfefts ceafe, and 
this point appears to be, when the fulpbur is in fome proportion 
between 1-5 or 4-6 and 52 per cent. The preceding experiments 
have alfo proved, that iron when combined with phofphorus, 
likewife poflelfes the power of becoming a magnet to a very 
remarkable degree; and, by the fimilarity, in this refpe^, of the 
carburet of iron called deel, to the above fulphoret and phof* 
phuret, a very remarkable analogy is edabliHied between the 
ededs produced on iron, by carbon, fulpbur, and phofpho- 
rus. 

Carbon, when combined in a very large proportion with iron, of carburets, 
forms the carburet of that metal called plumbago; a brittleP*“"’hajgo is nat 
fubdance, infoluble in muriatic acid, and deditute of tnagne> 
tical properties. But, fmaller proportions of carbon, with theformpow- 
fame metal, conditute the various caaburets included,between*^^**^ 
bibek cad iron and foft cad deel;t bodies which are more or 

lefs 

• 

'* In a future Paper, it is my intentiun to give an account of 
fome comparative analyfes of the varieties ^f this fuhftance. 

f ** When the carbon exceeds, the compound is carburet of iron 
** or pKimbago: when the iron exceeds, the compound is ftcel, or 
** cad iron, in various dates, acimrding to the proportion. All 
** thefe compounds may be confidered as fubcarburets of iron.''>— 

Thuipfun's Syftein of Chemidry, Vol. I, p. Itib. 
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lefs brittle, foluble in nmrialic acid> aid more or letiiTurcepUble 
of magnetical im|>regnation f fome of them form the moil 
powerful magnets biiherto difcovered. 

Sulphur, in like manner, combines with iron in a large pro> 
portion, forming the common pyrites, vrbich are brittle, .almofl 
or quite intbluble in muriatic acid, and devoid of magnetica),. 
properties. Sulphur in Tlhaller .proportions, forms fillphurets 
which are alio brittle, but are foluble in murialic acid, and 
ftrongly fufceptible. of magneti.<^i impregnation. 

Phofphorus alfo, when combined vfith iron, makes it brittle, 
and enables it powerfully to receive and retain the magnelical 
properties; fo that, confidering the great fimilarity which pre¬ 
vails in other refpefts, it may not feem rath to conclude, that 
phofphorus (like carbon and I'ulphur,) when combined with 
iron in a very large proportion, may form a fubflance incapable 
of beaming magnelical, although, in fmaller proportion, (as 
we have feen,} it conflitntes compounds which are not only 
capable of receiving, but alfo of retaining, the magnelical pro¬ 
perties, even fo far as, in (bme cafes, to feem likely to form 
magnets of great power ; and, fpeaking generally of the car¬ 
burets, fulphurels, and phofphuretsof iron, 1 have no doubt but 
that, by'accurate experiments, we (hall find that a certain pro¬ 
portion of the ingredients of each, conftilutes a maximum in the 
magnelical power of tbefe three bodies. When this maximum 
has been afeertained, it would be proper to compare the relative 
magnetival power of (leel (which hitherto has alone been em- 

Mr. Mufliet, in the following Table, exhibits the proportion of 
charcoal which dillippeared, during the converfion of iron to the 
different varieties of fubcarburet known in commerce. 


r* Charcoal abforbed. 

Refult. 

1 

■rs« 

* - Soft call fleel. 

TOT# *“ 

• Common caff Heel. 

1 

j? o * " 

- The fame, but harder. 

< 

TO 

- The fame, tod hard for drawing. 

3T " ; 

- While caft iron. 

». - 
T o 

- Mottled caft iron. 

TT " 

- Black caft iron. , 


•* When the carbon amounts te about of the whole mafs, the 
*' hardnefs is at the maximum." Thoinfon, Vol. 1. p. 166; and 
Phil. Magazine, Vol. XIII. pp. 142 and 148. 
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filoyed to form artificial magnets) with that of fulphuret and 
phofphuret of iron; each being firft examined in the form of a 
fingle mafs or bar of equal weight, and afterwards in the tlate 
of cfoinpound magnets, formed like the large horre*flioe mag¬ 
nets, by'the feparatc arrangement of s^n equal number of bars 
the. fame fubfiance in a box of 

.The effi.'fls of the above compound magnets (liould then be An extenfive 

tried againfl others, compofed of bars of the three different®^*** 

** * ••I'l j* menrsof intereft 

fubilances, various in iijirAbery and m the mode of .arrange- and importance.' 

nicnt; and, lafilyi it would be interefling to make a feries of 
experiments on cberaVai compounds, formed by uniting differ¬ 
ent proportions of carbon, fulphur, and phofphorus, with one 
and the fame mafs of iron. Thefe quadruple compounds, 
which, according to the modern chemical nomenclature, may 
be called carburo-fulphuro phofphurcts, or phofphuro-fulphuro- 
carburets, &c. of iron, are as yet unknown as to their chemi¬ 
cal properties, and may alfo, by the invefiigation of their raag- 
netical properties, afford fome curious refults. .t^t any rate, 
an unexplored field of extenfive refearch appears to be opened, 
which pofiibly may furnifii important additions to thehifioryof 
magnclilm, a branch of fcience which of late years has been 
but little augmented, and which, araidfi: the prefent rapid pro- 
grcls of human knowledge, remains immerfed in conliderable 
obfeurity. 


III. 

Exlradtof a Manoir qf Mr. Ermak, entitled Ohjkrvations and 
Doubts concerning Almofpheric Ele&vicity. 

(Concluded from p, 300,•Vol. X.) 

An eledlromcter furnilhed with a rod three feet in length, Two de^rome- 
uncl placed in the open air, does not flicw' any divergence; but Jj'Jt indiMte*d1 
when the bent point of another electrometer, which alfo ex-vei^enee alone, 
hibils no divergence, i.s moved above ih6 firft, and even when it 
the motion is parallel to the horizon, the leaves of the latter Above other, 
will be feen to diverge negatively, without the fecund giving 
any fign of* eledricity. 

ft is very probablo that the effect of thefe vapourous and This pro- 
aquetms meteorological mafles is g;anif«ftcd at the points of 
VpL. XL— May, 1805. C electrometer, 
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eleciromeler, by this (ame action* which depends on the divifion 
of the cledricity, and this explains the fuddct> changes which 
fiipcrvenc in the polilive or negative eledric dale of the earth; ' 
it is not even probable that the clouds poirel’s in lliemfelves a 
negative electricity, or that the vapours of water fttuuld be 
Tbep'^fitive or always in this date. Mr. Erman thinks he can prove that the, 
infgativi- 0^'vapoyrg yf water are only'negative when the body from which 

xqa;:ous vapour * J ^ ^ 

depends on in* they proceed is infulated; but that they become politive as toon 

fiiliitioa. 35 jt brought intocontaCt with the earth. Rain, after its fall, 

leaves bodies in theilateof //n'nas eleCH'icity, which is agreeable 

to the preceding experipienls; fnow pHoduces this ctfeCl fo 

n)uch the belter, as it leaves the furrounding air in a date of 

drynefs, which augments its infulating properties. 

Influence of the The clouds which have a tendency to rain or fnow mud iie- 

** ** ceflarily produce their influence on the ground, and it is for this 

reafon that the oppofitiou of the cloud and (he ground is fo 

quickly manifeded. It would be intereding to explain the 

complication ariling from the variations which the eledricily 

of the eaith undergoes, as well with refpeft to its I’pecies 

a^ to its inlenlUy, and Mr. Erman is at prelent engaged in this 

fubjeft. 

With refpe^ to tlie variable degree of the pod live divergence 
of an infulated point fixed in the earth, it may perhaps be at¬ 
tributed to the greater or lefs conducting ijuulitj of the fur- 

rounding air : the point, when it is very well infulated from 
by the ijmclaw. . .in . i r /• • i . • 

the earth, fljows a certain degree of pofilive charge w'ben the 
i air is infulated fo that elefli icily cannot be communicated to 

it; it fhows zero when the condu6ling power of the air is near¬ 
ly equal to the rapidity with which the charge is made; and 
negative when this power is very drong. Tliefe phenomena 
arc thus explained fay the fame law, * 

rrohab'il’ty th.-it Mr. I'lrman has alfo fifppofed in his memoir that there is not 
ejeia ' iiv nthe quantity of elcflriciiy difengaged in the atmof{ibere; Uut 
atmoii>hciL-. hc not however adert that this is ftrifilly the cafe : he has 
only fought to draw the atfention of philolbpliers to this fubjebt, 
and to (how that theQ; phenomena are equally well explained 
by the fphere of adivity of the elcdricity. 

Convemenre of The experiments are very eafily made, and the eledrtftneters 
iljbir iriftjunients. j,c ijfes arc very portable; fdr when the leaves of gold are 
placed on one fide of the cylinder, motion cannot occadon 
any accident. With refped to the dicks, they may be made of 

feteral- 
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fcvera! pi<$ces, and be fctewed together when they are wanted. 
Such were the intlrunienU Mr. Erman took with him over (e* 
voral hundred league!!; the tlick was three lines in diameter 
at one end, and one line at (he otlier. This philofopher does 
not yet know what may be the influence of the different thick- 
^.nefs of the conduflor. One of th^e conductors happened to 
Jbe of brafs, the other of fleelj it aid not appear to him that 
the difference of -the metal occafioned any in the refulls. But 
he purpofes making new epquiries on Ibis fubjeCt. 

Mr. £rman offers hist:onclurtons with great diffidence: he 
does not pretend to liave formed a new theory, but only locate 
his doubts on the opinion of thole philofophers who have attri¬ 
buted the phenomena hitherto obferved to a difengaged elec<* 
tricily in the atmofphere. He notices feveral other interefling 
experiments which he is employed in making upon fmokc, and 
particularly on elcClricity in a vacuum. We iliall haffen 
to publifli the refults of them as foon as they come to hand. 


IV. 

Deftriplion qf a Compenfaiion Curl. By Mr. James Scott, 


To Mr. NICHOLSON. 

SIR, 


INCLOSED I fend you a fkelcli of an inffriiraent I have 
conffrucled, much wanted in the prufuffion of watchmaking, 
for the purpofe of publifliing in your Philofophical Journal, 
which I prefume will be of much benefit to the public, and 
at theianie time may prevent any other perfon from claiming it. 

liliaiPcail it a compenfation cu||b. The conffruflion of 
this inllrumcnt is for the purpofe of e.\J}anding and contrading 
in^hc different temperatures, fo as to cuunterafl the error 
which the pendulugi-fpring is liable to by the (mallefi variation 
of heat or cold. 

The inventions that have hitherto bee^i put in practice for 
the fame purpofe, I beg leave to make a few remarks on.—> 
The cfftnpound balance, when carefully made and acqufted, 
is certauiiy ^ very complete counleracling expanfion, and will 
anfwcr exceedingly well on board a fliip, if there be no ma¬ 
terial difference in the denfity of the air; if otherwiie, the bu* 
• • • 0 2 * 1ane« 
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liince being loaded, will have to dhcounter a confiderable 
deal inure f'ridlion, and confctjuentfy be impeded in its vihra- . 
tions: it worn iu the pocket, it is alfo liable to error, as cx- ' 
vreife will alter its diameter. The compound balanceOias 
heretolore got the preference, bccaufe artiils have not been 
able to invent a compenffiition curb adjuftable to the exact ex*^' 
panfion required (which, by many experiments, I have prov'cd 
the incloled to be fully competent to)therefore, the plain ba¬ 
lance having no projections on the furface, mult certainly have 
the advantage. A« I am not in'the*'habit of cxprclTing ray 
ideas to the public, I hope you will liavtf the goodnefs to rec¬ 
tify any errors in the Aile, and alio curtail any part which may 
appear unnecelfary to you. 

I remain, Sir, 

Your much obliged humble fervant, 

JAMES SCOTT. 

.*jy, Grafton Street, Dublin. 


ThefulloiL'iiiq is a Defeription of the Compenfution Curb. 


Dcfcrlption of The Aeel index. Pi. II. Fij' 2 , letter A, is for the purpoib of 
a compjiifntion f^ppo^ting tire curb, which is fallened by a ferew and Aeadv pin 
at R, the circle of which at A is turned with a dovetail, as fliown 
at H, and is flit fo as to fuap into the fruinc-plate, by which 
means it may be turned, and w’ill carry the curb, fo as to re¬ 
gulate the machine in the common way, D and E are two 
circles compolcd of brafs and fleel foldered together, the out- 
Ade of E brafs and the infide Aeel; but the oulfidc ol D is 
fteel and the infide brafs; fo that the one circle expands^when 
tire other contracts; by which means the aCling pa|t of the 
curb at C will Ihift towa^s the index with heat, and prevent 
the vibrations being flower, which the expanAon of P, the 
regulating fpring and the balance, would otherwife occaflon ; 
and rm the contrary with cold, it will (hift its pofltion nearer 
.the flud I, w'hich the regulating fpring is pinned to; fo that 
let it receive heat or cold, the aClIng part of the curb at C 
will at all times keep the regulating fpring the expCt length, 
to counteract the expanflon of the balance and pendulum- 
fpring. V i« a piece of Aeef, with a notch cut in<1 to receive 
the expianflon circles D and £. F is a ferew for faflening 
V at any part -of the circles; lb that, by floving the watch. 
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you will immediately ali^rtain towards what part of the circles Oefcriptiun of a 
you mu ft (hilt V. If you find its rate flow with beat, you . 

muft (liift V to lengthen your circles, and if faft, the contrary; 
and by marking your circles each time you have occaiion to 
fliifl V, yon will be enabled to adjoft tin* curb to the exa£I 
. expaaiiun required, W is a Ittole^iece of ftcci, which fits 
in the notch of V between the two expanfion circles, to keep 
them faft in their proper potitions whet) ferewed by F. S S 
are two fteady pins made /aft in' the frame*plaie, which re¬ 
ceive the circle E between them to prevent tlie aflioit of P, 
the regulating fpriOg^ from aftecling C, the curb, by mdving 
it to or from the center during the going of the watch. The 
two expanfion circles require to be made very delicate; it is 
therefore to be oblervcd by the inanufadturer of (his ipftrument, 
that the brals in each circle is to be the tbicknefs of the fteel; 
fo that when the two bodies are foldercd together, they will 
make two thicknclfes of the edge of a main-fpring of a W'atch. 

The larger your watch will admit the diameter t)f the curb, 
the better, ll muft be at leaft thc^ fizc of the balance. 


V. 

Letter from Mr. Boswell, in Anfiver to An Olij Couee- 

SeONDENT. 

To Mr. NICHOLSON. 


SIR, Air'll la, 1805. 

The perfon figningyott>* Old CarreJ^ondentf has thrown fome Mr. Bofwel) 

very undeferved refledlions on my lalV cuminunicalton in your him- 

■' iclt from conn* 

Journal. dcncc. 

In anfwer to his remarks, I beg leave to obferve that the 
introdudiion tu my paper contains fufficient to juftify me fully 
iroro his imputations. 

1 have there aiferted no more than that *♦ I have dlfcovcrcd 
a me’tliod of coming fo near the truth, that fliould it turn 
out to be in reality wit fo ciaii as appears to me, yet it pro- 
mifes to be fo ufcful tor common computations that 1 am 
« iiid^iced to fend it ibr publication, if you.ajtprove of it,” 

* ' I Itnow 
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I know not. Sir, hbw I couTd have wrillen irt any wajr 
fartlier from *' annooncing my difeovery with confidence'* , 
than the above, or indeed with more diiiidcnce. 

Hii mcihods n the firft place, I /late it only as a near approach lO«lhe 

vferc ftated as cxaQ troth, which both your and his crilicifms have fully 

ingtbetru:k. proved it to be: In the^next place, I exprels my doubt or • 

its being even Jo exaB as it appears to me : And thirdly, I. 
have left its publication to depend on your approbation. 

If this is not enough to remove all fufpicion of confidence, 

J have to add, that the fentence whi^i concludes that fubje£l 
in the paper, dates, that an unperceivM error might arife 
from the fmallnefs of the circles which I ufed; and befides 
this you can teftify for me, that I wiftied the paper to be fup- 
prefled altogether before publication, when you flicwcd me 
that it even wanted an hundredth part of bi ing exa^l, though 
with a much greater inaccuracy the matter contained in it 
would be ufeful for the put poles to which I dated it might 
be applied. 

As to the proof of the fecond fuft, it wa^ not from the 
conviflion of its obvious uccui.icy not icquiring pio()l’' 
that I did not iiih rt any, but bi-raufo 1 coiU'ludod it nuifi he 
, futlicicnlly ol)vious alter what 1 had Haled of the firii, that it 
«. was the fame Ibrt of t'xptrmenlal jiroof 1 had uled for both : 

And if any genllemun will try the experiment as 1 did, he 
will find 1 have not mistiuled the matter. 

'J'herc may indeed be’fome little impropricly in ufing the 
* word J'act in a popular fenfe, in an} thin;; like a malheraa<i 

fical fialcnien!; but to notice fuch a Inilc with inverted 
commas, only appears to indicate a Ipirii of cavilling on the 
part of your Old Correrpondenl. 

Hontof «lip Hut with all his preci%n he has forgot one fj£l, Hiat puls 
^juadrauiiei ot computations more on a level with my experiments, which 
Jiore',hai/ap- ‘S method has ever yet been difeovered of computing 

jMOxmiaiioiis. with petjeci eaaotuejs the relative proportions of Ihe circum¬ 
ference to the diameter, and of courfe to the other lines ho 
- • mentions ; and that 4 I is only a far-laboured approximation to 
the truth that has been inferted in the work from whence ho 
has exlrucled the proportions which he has ufed; and that 
^ ' therefore what he has '* announced with fo much confi- 

o dence,” (to ufe his own words) is not prccifely dcmonflra-i 
Lrulh| bpt only an approach to it, 

•I-did 
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‘ as 

I did not ever intend tb recommend ray method as a 
^and infaUibie geometrical problem applicable to the 
•liiblime mathematical fpeculaiions, but as a more ready^, and^ 
permit me to add, more exa€t wa^ than that in general ui'e, 
iur itic iuimhicr purpofes of common life, fuch as mcaiuriiig 
..round timber, cunc|uit pipes, engine cylinders, &c. 

I am, &c. 

J. WHITLEY BOSWELL. 


VI. 


Dt'jlription of an improved Gate for Fields. Bt} Mr. CtiaaLi:^ 

WaiSTKLL *• 

Deau Sir, 

Xhe varioii*; methods ufed in bracing common gates for 

fitdds, prove that not one of them is greatly fuperior to the 

reft; fur, if it was, that method would have been generally 

adopted. Mod gates are loaded with fuperfluous timber in Impfrfcitions of 

fome of iheir parts, and are conflrufted upon fuch bad princ'i-‘^“”'‘”®” 

pies, that they are frequently broken by their own weight, 

aided by the concuflion of the head againfl the falling-poll; 

and tliis, long before any part of the wood has began to decay. 

I have fur fome time given this fubje6]L confiderable allcntiun, 

being imprcfTcd with the idea, that if common gates could be Grrat fiving m 

conllrudetl with lefs timber, and upon better principles* the^''"^“‘*^.'^"’|f 

* _ r I » Were ma'U* itls 

faving of timber only would be of national importance; for cumbcrfumc. 
«ve have many millions of gates to uphold in Britain, and 
their numbers are annually increafing. The rel'ult of my la¬ 
bours hag been the plan whicli accompanies this letter. Gates New plan, 
made according to it, poflTefs great ftrenglh, are very light, and 
of^eufy and fimple conflruflion. Although uniformity of ap¬ 
pearance be not effential in a common gate, yet is worth having 
when it can be obtained, as in this gate, without additional 
expenfe. 

My gale is made with fliort, and conffquently lefs valuable, Account of the 
oak or afli timber, than thofe of the com monel t conflruiftion ; 

ftrength is much greater than at^ other gate made with a like^^**'^*^”***^ * 

• 

• Communicated in a letter to Charles Taylor, Efq. Secretary 
of the Society of Arts, who returned their thanks for the fame. 

Vol;XJCIl. UOJ. • 

• quantity 
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qaantlly of timber, tbe^lyeing at fe«ir diftant pointa between' 

' the head and the heid^ two bars'and a brace crofTing each other; 
and I doubt not that it will be found proporlionably more du« # ' 
rable: it te, ^ befides, very cafy to contirud, and requires 
labour than’ mofi other common gates. Twenty-nine years agoi 
I dehgned plans lor orhomenfal gates, with fenn-oval and femi- ^ 
circular braces, and bad \iiem executed; the plans were lent 
to my friends in various difiant parts of this kingdom, as alfo 
to Ireland; and 1 have the pleafure id obferve, that they are 
become almoll the only ornamental* gate in many parts of 
England. The plans of them 1 never puhJiihed, although they 
were prepared for engraving fifteen years ago; and I Ihould 
be as indifierent about my prefent defign, of a common field 
gale, if I did not conceive (hat its publication would materially 
benefit the public; the introdudion ot this form being, I con* 
ceive, of fome national importance, as timber has been lately 
greatly enhanced in price, and is rapidly on the advance. 

• This gale was defigncd for the approach to a country refi- 

dence; but for common purpofes, the wicket on one hand, 
and the fiiort length of rails on the otlier, may be omitted. I 
{halt thank you, if .you will have the goodnefs to lay my plan 
before your remediable Society, of which I have, for many 
years, had the'liohour to be a member. And fiiould this plan 
be approved of, 1 may projjably furniflii fome defigns for park 
gates on an improved confii udlioo. 

J am. Dear Sir, 

Your very humble Servant, ' 

CHARLES WAISTELL* 

Mprcf^22t 1803. 

' Mr, Charles Taylor, 

t 

jteftrence to the Engraving of Mu WaifeWs Gattn 

Dimensions.— (Plate 11. ffg. l.J 
The heel of thq gale to be about 3| inches fquare. 

The head of ditto - - 2^ by 3 inches. 

The top rail or bar - • ^ I inches. 

The bottom bar •• 3f by J I inches. 

The bar in the middle of the gate 3 by 1 ^ inches. 

Tbe Pthtir bars, gpd the 4 braces by i| inches. 

‘ ‘ Qb^rvaiions 


Drfctiptlon 
aimenfions of 
thr new con* 
ftruAed field* 

fete. 
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Obfervatiom on its ConftruBion, 

! * The head apd heel of Ihe gate may be of oak, and the bar$ Defcriptinn and 
aad,braces of fir* Narrow and thk:k bars, when braced as iu th^new ron^ 
this defign, are fironger than broad and thin ones, containing ftruded fieU- 
^,the iame quantity of timber, and thev alfo oppofe a lefs f^r^ac^c ***** 
to the wind. The two points in the^eel of the gate, to which 
the thimbles are fafiened, may be cotifidered as firm or fixed 
points, * From thefe pomts^ viz. 1 and 2, two braces to pro¬ 
ceed to 4> and 3, in the nfiddle of the bottom and top bars, and 
being there fecured, thefe become fixed points, and from Ihefe 
two points, viz. 4 and 3, two braces proceed to 6 and (>» 
fixing thofe points. The gate is thus doubly braced, viz. from 
the top of the heel to the top of the head, by means of the 
braces I, 4, and -I-, 5 ; and from (he bottom of (he heel to (he 
bottom of the head, by means of (be braces 2, 3, and 3, ‘6, 

On each fide of (he gate are two braces, and thofe parallel 
to each other. The brace proceeding from Ihe bottom of the 
heel of the gate, and that winch is parallel to it, as alfo the 
bottom bar, are all drained in the way of compredion, and 
the brace proceeding from the top of the heel; and the other 
brace which is parallel to it, and alfo the tup bar, arc all drain¬ 
ed in the way of extenfion. The drains in this gate being none 
of them tranverfe, but all longitudinal, it would fupport a 
vad weight at its head without having its form altered. The 
braces all ferve tlte double purpofe of keeping the gale in its 
true form, and of (hortening the bearings of lire bars, and 
drengthening them. Few gales have lefs limber in their 
braces; and perhaps in no other way can a gate bo fo firmly 
braced with fo fmall a quantity of timber. 

At 3,* 4, 7, and 8, two braces and a bar of the gate are 
firmly ferewed together by means of iron pins and (crew nuts, 

M the other points, where only one brace erodes a bar, common 
gate-nails are ufeJ^. 

If, in foroe tales, a drong top-bar be wanted, to refid the 
prefliire of heavy cattle, a bar or board, qbout fix inches broacf,. 
and one inch thick, may be laid with its broad fide upon the 
top bas, and fixed thereto by means of the ends of the braces 
in the middle, and by the heel atid head of the gale at the two 
ends of it,* This board will, in this pofition, refid cxadly the 

fame 
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fame -preffure as a Ibick top bar, thr£e inchfis broad, by foor 
incite* .deep, alihotigb it contain no more than half' the ^ 
timber. 

In the groand plan, or horizontal fefiion, Hg, 7» reprefents 
a piece of wood, about four inches cube, pinix^d to (he' 
falling poft, a little betoyr the catch, to Hup the gate fr6m 
fwingiiig beyond the poft : another ftop near the ground may, 
be ufefuF. 

When gales are hung to open otvc way only, their heels and 
heads generally reft againft the hanging and falling pofts; 
hut tftrhen they are hong according to tbis^eiign^ gates m'ay be 
made about one foot (Itorlcr for the fame openitig, and confe* 
quently they muft be lighter, ftronger, and lefs expenfive. 


Hanging of 


*‘l*»rtleular dc- 
fci kpiion of the 
svthidrfhaog 
iii£ rf. gate. 


Of the hanging qf Gales, 

When (he two hooks in the hanging>poft are placed in (he 
fame perpendicular line, a gate, like a door, will reft in any 
direction in which it may he placed. But, in order that a gate 
may fttut itfelf when thrown open, the hooks are Oot placed 
exactly perpendicular; the upper hook declining a little to¬ 
wards the faliing-poft, or a few feet beyond it. In whatever 
diredion that hook declines the fartheft, in the fame direflion 
will the gate reft, if unobftrufled, and its head cannot then 
fink any lower. Make the head delcribe half a circle, and it 
will lims have attained its utmeft elevation, and will be 
equally inclined to defeend either to the right or to the 
left*. 

The following method of Fixing the hooks and thimbles, 
will, 1 think, be found to anfwer very well fora gate (hat is in¬ 
tended to open only one way. Snppofing the face of the hang- 
ing-poft to be fet perpendjcular, and the upper hook flriven in 
near its inner angle, as 1^ reprefented in the preceding defign, 
and that the lower hook muft be four feet and a half below ft ; 
fufpend a plumb-line from (he upper hook, ayd at four feet and a 
half maik the poll; then at one inch and u half farther from the 
gatew'iiy than this m^rk, drive in the lower hoek; this hook 
muft project about half an inch farther from the face of the 
poll than the upper hook. In the fedlion or ground-plaA of the 

I.- 

* See Chap. II. of Mr. Parker's Eflay on the T-Ianging of 
Gates i and alfo the Agricultural Report for Northurabeiland, by 
Meffrs. Bailey and Culley, 

* iatc. 
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gate, the (wo while circJIes near the hanging»f)oil reprefent Particular de- 
,tlje places of the two hooks when brought to the fame Aori- 
^ontal line; that neared the gateway reprefenta the place of ing * gate, 
the upper hook.' ‘ A line drawn through the middle of ihefe 
two circles, and extended each vray, will, on one hand« re* 
prefent the gate’s natural line of re^ and, on the other, the 
line of irt higheft elevation. A gate thus hung will, when 
ihrow'n open nearly to the line of its highed elevation, return 
(o the falling-pod with a velocity fufficient to redd a mode, 
rately drong wind. This velocity will be'either increafed or 
diminiihed, accordingly as the upper book declines mord or 
lefs from a pofition perpendicular to the lower hook. In order 
to adapt the thimbles to thefe hooks;—as thd lower hook is 
one inch and a half farther from the gateway than the upper 
hook, the lower tliimble mud have its eye an inch and a half 
farther from the heel of the gate than the eye of the upper 
thimble, in order that the bars of the gate may be in a hori¬ 
zontal pofition when it is diut. And, as the upper hook pro¬ 
jects half an inch lefs from the hanging-pod tlian the lower 
hook, the upper thimble (liould be fixed half an inch nearer 
the farther tide of the heel of the gate than the lower thimble, 
in order that the gale may be in a perpendicular pofition when 
(huf. If the thimbles have drops embracing the heel of the 
gate, and proceeding a few inches along each fide of tlie bot¬ 
tom and top bars, and if they are fixed to the heel bars and 
braces, by means of iron pins and ferew nuts, great firnmefs 
will be given to the gate at thofc two points, which are thofe 
that fuffer the grcaled drains. 

*** To this com nui nil a (inn are annexed a certificate from 
Mr. Edward Simpfon of Wooden Croft Lodge, near Barnard 
Cadlc, in favour of (he advantage of Itiefe gates in faving and 
durability^ and alio a letter from Mr. T. N. Parker, author 
of a well-known Troatife on the hanging of Gales, expreffing 
his approbation of the fame. 


Dejtfiption 
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Defcriptian nf an improved Gun^Lock^ by Air. Georg e Dodd, 

Pefcriptionof ThE fibres in Plate I. reprefent Mr. Dodd’s improved^ 
«n itnprovcd goivlock with its parts iilidJieir feveral filoations and poiltions. 
refmncc to tl)e The Iliaued drawing, Fig. t, reprefents the exterior parts ot 
drawings* Jock j and F/g. 2. reprefents its interior. Fig. 6. exhibits, 

in pcrffie^tivc, the. tumbler, the Tc^r and the fear fpring in 
the pofition of whole cock. The outhne plans 5, f and 5 
thew the feveral pofitions oF the ]>arts, at full cock, half cock, 
and immediately after the difeharge. The tumbler A termi¬ 
nates on the lower fide in a tail, as ufual ; upon which the main 
Ipringa^s: but, on the upper or oppofite fide, it is formed 
fo as to have two notches or bents, one very deep for the hah* 
cock, and the other fhallower for the whole cock, as is feen in 
the figures. The circle a. Fig. 3, fuppolcd to be deicribed 
by the extremity of the bearing face of the tumbler at whole 
cock, is larger than that through which the extremity of the 
bearing face of half cock pafles, fee Fig. 5. and the center of 
the fear B is placed in the outer of thefe two circles, having 
the under fide of its nofe fafliioned in the arc of Uie circle b b, 
deferibed by the motion of its extremity. The bearing furfaces 
of the bents or notches of half and of whole cock are made 
to fit this face; or, in other words, they form parts of tlte 
i'amc circle, when refpedlively at whole or half cock. D is 
the trigger, fo formed and placed that,’' at whole cock it trips 
or draws out the fear, with great facility and cjuicknefs, by the 
aflion of an inner flope or face I) ing in the dtreSion of a ra¬ 
dius of the circle it deferibes; (lee Fig. 4*.) But wlwuat half 
cock. Fig. 3, its action^ by means of an outer (lope or furface 
(which lies intermediate between radii drawn from die centers 
of the fear and of the trigger to the inner point of their con- 
tad) is fo far from difeharging the motion, that it tends to keep 
the fear more ftrongly in its place. Thefe adions and proper- 
* ‘ ties arc fufiiciently ef’ident from (be figures, 
linumeMtion of The advantages of this Jock are, 1. It is fully as fimp^c in its 
the good quaU- confilrudiob, or rather more ip, than the common lock, and is 
of tbi» lock. HQ 1^(3 cheap and eaJy to be cleaned by*a common 

* From the T^pf&dipns of the Society of Arts for 1804, 

fuldiei' 
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^^ildler or workman: 2. ft is difcharged very fpeedily, an(t 
•t'aiinnt poHibly catch or bang at the half cock id the o( dif- 
Wiurging; 3. The bearing parts at half cock are extremeljr 
llfon'g and cannot! mifs tiicir hold or be thrown oat of taking 
by any accident. In particular the trigger cannot be made to 
* remove the fear; becaufe iUadtion ^baif cock is in thecon« 

Ttary dlredion. Hence it is ihuch more fimple and its means of 
fafvly arc nearly as fecuroasanybolt^ that is to fay it is perfe^ly 
eHe£iual as far as rcgards^tlte trigger; though it does pot, like 
feme of the bolt Hops, prevent the full cock being made. But 
on the other hand, as*the inventor remarks, its fecurity inmo 
rcfpecl diminifltes its ready ufe. For bolts, exclufive of the 
addi tional expence, have the di fad vantage of requiring a prc.> 
vious operation before the piece is fit for fervice. Few people 
when alarmed have the prefence of mind to unbolt, but the)' 
ihfiantly attempt to cock. Difappointment tends td produce 
that agitation and confufion of mind which, at fuch a junflure, 
may occafion the lofs of their lives from opponents who are 
little difpofed to (hew mercy to an enemy hum whom they 
had no reafon to expedt any. 

Certificates of the utility and novelty of this invention, from 
rerpe^tabie makers, with letters of approbation from the Board 
of Ordnance, were exhibited to the Society of Arts; and it is 
probable that this apparatus will obtain the cncouragemeni it 
appears to deferve. The SiK’iety exprefi'ed their fcnliment<% 
by awarding the filver medal with tlic futu of ten guineas to 
the-ipventor. 


VIII. 

Injtefiigntiqft of the Properties of the Lines draun in a Circle by 
Mr, Boswell in the Tenth Tolume of this Joutnal. By Mr, 
John Gouoh.* 

To Mr. NICHOLSON. 


S I R, Middlejh<iv:t /Iprii 17, 1805. 

TThE theorems refpedling the circle, given in your nomber Propofit«»ns 
for March laft by the ingenious Mr. fiofwell, will undoubtedly 
prove ttfeful to the artill and practical philofoplier. On this ' 

Account 
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Propofitions Rccoutit they ought to be luade as torrent as polSbIe j wbiof' 

yet done, eilher by Mr. Bofwell, or by hi: 
more icientitic commentator in your number for the preieni 
month. ,This declaration in a manner compels me to. upder* 
take the following invefligation of the fubjefl, in which J 
fltall refer to Fig. 4. Plate XT. of your Journal for April, re¬ 
queuing the reader to ^lace lb« letter T at the upper exlr^ 
mity of fbe verlical diameter, and C at the oppoQte end. 

Theorem \jt. Lei the circle ITj FC have unity for its dia¬ 
meter; 'draw the diameters I F, T ® at right angles to each 
other; bife6l the radius T O in W; joii* J W, and produce it 
until it meets the circle ugain in B: thefe things being donci 
the fquare upon I B is equal to .8000; vvhic-h exceeds .7^54, 
or the common expreflion for the area IT F C by the fradiion 
.01 iff. 

Demonjiration. Pat the radios IO ec R = .5; then O W 
=: I- R; lince the triangle I O W is right angled at O, by hy« 

pothefis, I W»= R’+ 4 r* = 47.1. Nowlthe 

triangles O IW, B 1 F are equiangular; becaufe the angle at 
1 is common to both; and the angle F fi I is equal to W OI» 
being right, Euc. 31. Ill ; confuquently, as W I: I O :: IF 

(=210): IB; hence as W I* ^ : 10*(= R*) : * 

4 

IF* {=4R»): IB* ( = IiL22); but Ra=.25; therefore 
16>C 25 

IB*= --=.16x.05 = .8000. But .S000-.7854 = 

5*t 1 

.0146. Q.E.D. 

Lemma. The area of the circle IT F C is equal to the reft- 
angle under the radius OJ, and the lemi-circumfercn?e I TF; 
for this area is equal td a triangle having 1 O for its altitude, 
and the whole circumference ITFC for its bafe. *(ArchtfHi-» 
des de Circuh Prop. I ft.) , 

Theorem 2nd. If the right line I B be the fide of a fquare, 
' which is equal to the area IT F C; and B G be drawn per¬ 
pendicular to the diameter IF; the fegment IG of the dia¬ 
meter I F, cut oft' by BG, is equal to ^ of the circumference 
ITFC or thearcTBF. * 

Demonjlration, The triangle T B F is right angled at B, 
31 £• 111. and BG is perpendicular lo IF by hypothefis 

therefeiv* 
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Ifterefore the rectangle F I, I G = I B*, 8. £. VI.; but I 

jU)e re^angle utider I O and the arc I F F by lemma; cwfe*\ irt^.frrc 

quentl\ as FI ( = 21 O) ; IO :: arc ITF; right line 1 G; 

I J< Bt VI. iieijce 1 G =: I (he arc IT F, = the arc T B F, 

Q. E. D. 

•> Cnvollaty 1. If IG, a feginent of IF be equal to the arc 
BF; draw G B perpendicular to {F; and let it meet the 
circle in B; the line I B Uthe fide of a fquare; which is equal 
to the area IT F Q. This the cdhs'erfe of the Theorem. 

i\ir, 2. It’ any angle a*l the centre of the circle as 1 O B, 
be gi\ en in parts of the right angle T O F; and 1 G be e<|twl 
to the arc T B F; find a right line N; which fliatl be a fourth 
proportional to the angles T O F, 1 O B and the right line 1G; 
thi» line N is equal to the arc 1T fi; and a mean proportional 
N 

betyvKt lO, and-—*’ is the fide of a fquare which is equal to 

the area IO B1; join IB, and from the lafl: mentioned fquare 
take the trinangle 1 B O; the remaining magnitude is equal to 
the circular fegment IT B. 

Cor, 8. The fquare upon B F is equal to the difference of 
the areas of the circle and its circumferibing (qilaie. 

ProbUm. If the circumference of a circle, whofu diameter 
is unity be denoted by 3.1 llfi; it is required to find a right line 
inch (hall approximate very nearly to * of tins number, or 
.78'it. 

Confirufiion. Draw I B, as in Theorem 1ft, and make B G 
perpendicular to IF; then IGx 1 = I B,®= .8000; conle- 
qdently I G= .8000, which is greater than Let the 

reader take g in 1 G, fo that I g may Ixj of the required length ; 
then a'80JO : 7851- : : IC:f: I g; but 8000 is to 7851 neatly as 
53 to 5 l-;*therfcfore divide 1 G into ^3 parts and Ig- will be 
51 of Ihek; parts. Diaw gb perpeiidfcular to I G; jnin I b; 
ancTthe fquSie upon 1 b will be nearer the truth than that upon 
IB. If a more complete approximation be required, it mav 
be difeovered by the method given in Uie innlh Problem of 
Emerfun’s Ariiiimetic. Q. £. F. • 

It is the btifinefs of the praflical geometrician to determine 
the value of ibefe propofitions in pra^ical geometry. The 
ingenious Mj-. Bofweil confiders* the firft theorem to be of 
utility; for which reafon I imagine any improtement in the 

difeoverjr 
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(fffrovery will prove acceptable nbt’only to Ihe inveiitor, biit 
to feveral of your readers who artifts and mechanical ge¬ 
ometricians. 

JOHN GOUGH. 


Ill act vi fed ex- 
peiimcnts for 
the culture of 
in India. 


Beft nuthod of 
frotncicing it»/^ 
cultivasiun.' 

a 

Botanic garden 
at Calcutta. 


IX. ^ 

On ihe Culture, Properties, and comparative Strength of Hemp, 
and other Vegetable Fibres, the Groteth of the Eaji Indies. By 
hr. William Roxauadii, of CalcStta*, 

* t , * 

Dear Sia« 

Your ieUer of the 16^ of May^ 1799, I received on my 
return to Bengal in 0£thber tail; but that from the Society 
edablitbed in London, for the Encooragement of Arts, &c. 
of which you are a member, is not to be found. 

I was rather furpriled, on my return to Bengal,^' to find tlie. 
dircflors had fent out a perfon (Mr. Sinclair) to eflablifh tho 
cultivation of hemp, a thing 1 had begun feme time before* 
Even on the coaft of Coromandel, ten or twelve years ago, 
1 made a moil fumrefsiul trial, the refult of which was laid 
beture that government, to be fent to the Honourable Court 
of Directors; and again in Bengal, lince ray appointment to 
Ihe ftation 1 now hold. Mr. Sinclair is dead, and the ex- 
perimentisftillcarried on in a mud expenfive manner; whereas 
it could be continued where it was tirll begun, in the botanic 
garden, at no expence, and with more profpc£l of fuccefs. 
Should government continue to be the cultivator, the price 
will be enormous. Ei^iily pounds weight is alii i believe, 
that is yet furlhcomiifg, and cods from 10,000 to 20,000 
Rupees. Such experiments throw a complete check in^^the 
way of all attempts to introduce new, or tntprove old, branches 
of agriculture and commerce. A fmall premium IhouId be 
odpred to the nati'^es, and honorary rewards to Europeans, 
after the example is fet on a fmall and not expenfive fcale. 

The botanic garden was at-fird made very'iarge, fear times 
more than was necelTary fof fuch a garden, the intention of 

u Communicated to the Society of Arts, 1804. 
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' wliich WBt meirely to ihake experiments, and to invite tbs 
natives to fee and profit by the examples in hufbandry carried 
6n there. 

A quantify of tny bow.ftring flax was, 1 underfland, fent Bow ftrliig flax: 
from the coafl about two years ago, for the directors. I could 
wifli to know what was done vVith it; for, to me, it feems to 
the ftrongefl vegetable flbre wcf are acquainted with. 

L mean to fend feme by the January fliips from hence,'tbrougU 
the medium of this govenfment, and wifli it may fall into your 
hands, and that its qualiiioa maybe properly examined'by the 
Society for the Encoqjragemcnt of Arts. I am, really foary 
that the letter, inviting me to becoimean honorary correfpond> 
ing member of that Society, fliould have been loll. I beg 
you will aflfure the Society, that X am fenlibie of. the honour 
they liave done me, and (hall be very happy to have it in J^y 
power to contribute my mile to promote the views of that 
laudable inflitution. 

When any new obje£l, promifing to become ufcrul in 
the arts or manufadures of our country is difeovered, and re¬ 
ported -to yOur Society (for example, the bow-flring flax,) the 
Society will probably addrefs the Court of Directors, and re¬ 
commend the cultivation and importatibn into. England of the 
commodity Ufelf. ^ 

Another objedt, of more national Importance, which I re- Excellent quali- 
commended to this, government, before 1 went to the Cape, 
was (he growth of one of the mod noble of the palms, (he 
arrow, mentioned in Marfden's Hiflory of Sumatra; page 77, 
a.nd faid to yield at an early age (from five to feven years,) 
fibres ready prepared by nature, flexible, flrong, and mod for its fibres f 
durable, and the mod convenient for cables and cordage of all 
kinds, that can be defired. It alfo yields great abundance of its wioei 
palm wine, which-can be converted^ into fugar Or ardent 
fpirits; and When the tree is old, its pith is the bafls of the 
fago we fo much value. 1 have didributed many hundred and itt fsgo, 
plants, and have dill a great number in the garden *, be{ide 
many thoufand feeds in the ground. Drawings, and a de- 
feription of the mod valuable tree, were fent to the directors, 
under t^e name of JUgutrus runiphii \ but as the trees from 
which they were taken.have advsfhced in fize and age, a new 

« Feb. 1 SOI. About )p0,00(^ phmts have bceit r,<^d in this- 
botanic garden fince the date of dlis fetter. 

'■ Voi. XI,— May, r805. D * 
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Xxperimeots on 
Jiemp. 


Comparative ex- 
Aninttioo (f 
vcgLw>ble fibres. 


Neceifity of a 
fubftitute fur 
Kufiian hemp. 


The fun phnt Ii 
moft piomifing. 


fet of dr»iving«, and a new deicr-iption, of the old one cor- 
reined, becomes neccflTarj. They will be fent fo the Direflors 
this feafon. Tile object may bo luch as your Society wifli to 
attend to; and on (hat account 1 have ventured to tioumo you 
\\ jth the above (latemcnt. 

T am, dear Sir, 

'^our moti obedient Servant, 

W, Roxbokc.it. 

Calcutta, Dtc. 2^, I79y. 

Robert Wilfut, Liq. 


Dear Sir, 

MY letter of the 2 ttb of December, 17‘)9, I am afi ud, Ima 
not reached you* The experimenlT on hemp, therein mc.i- 
ticuicd, have not, I believe, thrown much additional light on 
the fubjefl. My friend, Capt. Burrows, of the Rarl Huwe, 
has done more to make our own indigenioiis tpecics (the J''in 
of the Bengaleie) btdlei known, than any other perfon 1 am 
acquainted with. 

For thefe laft tweh c months my attention has been much 
taken up in collecting amt comparing the various vc gctabic 
libiesi of Afia, &c. tiled lor cordage, cloths, and paper. The 
refult of Ibefe I have lately prtfented to the fupreme go\ em¬ 
inent, to be fenl to the Hon, the Court of Direflors, in reply 
to the 79lh paragraph of their general letter of the 7 th of May 
laft. This paper may be interefting to your Society, par- 
ticuidrly at this time, when the attention of all good patriots 
is drawn towards the difcovery of a fubftitute for Ruftian hemp. 
Tins paper, with my former cfTiys, contain much informaliuu 
on the iubjet^s therein jnentioned. * 

The Jhn of the Hindoos, Which is the prepared fibres of 
(he bark of a welUknuw'ii Indian plant, the crotalaria jttniut 
of Linnmtw, ftill appcirs to me to be the mofl promifiug fub- 
ilitute foi hemp which has come to our knowledge; I mean, 
when every circumftancc, relative to its quicknels of growth, 
its being already univerfa'ly known and cultivated by all the 
nations of India, its low price, pltablenefs, ftren^tli, dura¬ 
bility, &c. Szc. are taken*into Oonfidefation. .All that can 
bs neceiTary for the procuring an^d tranfporting to England 
any quantity itf thta materi^^, is 'tjb ttnfaitt the cultivator a 

CfTTaid- 
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• . 
eeiiain price» and ready market for the commodity; anH to 

have it properly cleaned and packed, to render die fright 
jst low and convenient as pufTible. Cleaned Tamples of this 
very fubilance were fent by me, fix or feven years ago, lo Iho 
Directors; fo (hat (he ibiilt is not mine, if it is not already 
better known than it Ceems to be. 

^ The diicovery of a fubnitule for Rofltan hemp is certainly It can be aiibrd^ 

an objedt of the fiifi magnitude. If JUn is found to be the 

belt lubfiilute yet difco^ered, and coils in India, fay, when 

properly cleaned, ten poan^s per ton, and the freight Axteen 

pounds, there will il^l be a conlidcrable profit to the n)ier> 

chant, particularly in times of war; for, 1 believe, it rarely 

happens that hemp fells fo low in London as thirty pounds 

per ton. SItould the fubjedl appear of conlecjuence to you, 1 

beg yon will call the attention of the members of your Society 

to it. 

That I may not encroach too much on your lime, I will 
clofe this letter by referring you to my friend Mr, Qofwell, 
the late Marine Sioiekeeper and Naval Paymafier, for any 
farther information you may want. 1 fend this package by 
him. Mr. Babb, late a Member of the Board of Trade here, 
can alfo give you much information. 

I am, defar Sir, 

Your roofi obedient Servant, 

W. Roxairitcif. 

Calcuttat Fcbt21, 1801. 

Kobert Wiifoi Klq. 


Ohfervations on the Culture^ Vr<rpcrties, and comparatitv Stj'engih 
of Htlfnp, Suit, date, and other Vegetable Fibres, the Growth 
of India, communicated by Dt.V^^kslvkgh. 

confidered merely as an article of trade, is an importance of 
ohje^ of the fir(k importance to the merchant; ■ when 

we relied on its various ules, and obferve that hardly any art (bcioty. 
can be carried on without its aflifianc^, or of fomc other’ . 
fubfiitute; the objeAs it embraces ar^ immenfe, ^nd there 
are fe# that better deferve the attention of the phitofopher 
or intelligent artifi. Cordage* makes the very finows and 
laufcles of a fiiip, and every improvement wliicii ran be made 
in its preparaltoo, eitl^er in reiped to llrengih, pliableoefs, 

I) ft #01 
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or durability, or io ^nging to light fubftilute'! equally goo3 
or better, particularly where hemp ilfelf cannot well be had, 
tnuft be of imtnenfo fervice, particularly to the mariner, and 
. to the Conyttesce and-the dcteiicr o( nations. 

Its culnvat on in The cultivation of this iniportart plant in our colonies has 

dtlcd^w'fupnort ** times, met with '*ncouragcmcnt from the 

and cacourase- government, but alfo of late from tin- Eall-India^ Company 
«tnt. ffj Bengal, where extenlive experiment^ were begun by tile 

late Mjr, Sinclair, and after bis death carried on by Thomas 
Douglas,, on the culture of hemp*aad flax, on account of the 
Hqnourable Company, A clear and pnpartial flatement of 
thefe trials is to be withud for, as it will, no doubt, throw 
much light on (he cultivation of hemp in India, and enable us 
to proceed with greater profpedls of fuccefs than ever. 

It may br ver) My own experiments and inquiries on the fame fubjedl, 
^Md hi todu' Coromandel and Bengal, have been many, 

though not extenlive. ' Their refult leads me to think, that 
hemp may be cultivated to great advantage over the interior 
parts of Bengal and Bchar, where the teed (hould be Town 
about the beginning of the periodical rains, or earlier, if there 
have been frequent fhow ers, on elevated fpots of rich loamy 
foil, fuch as (he H)ots cultivate tobacco, fun, and paat on, 
near their habitations. In fllualions of this nature it thrives 
well, and will be eaflly aitended to. At firfl, fume en¬ 
couragement will certainly be neceflary, to induce the Ryots 
The Hindoos to undertake this new' brunch of agriculture. For, although 
plant ts perfectly familiar to eveiy Hindoo, }Ct the cultiva¬ 
tion on an extenflve icule, for the fibres oi its bark, is perfectly 
unknown to them. I would therefore fuggeft, that they 
fhould pay no rent for the ground to m^cupied for a certain 
period; that feed fliould be given gratis; that tbey^fhould be 
enfured a certain price^dr the hemp; and finally, a reward or 
premium to the perfon or perfons who produced 4he greatefi 
quantity ^f the befl; hemp within a dated period. 

SnCon foi grow- In many parts of Bengal, particularly where (he (and is fi> 
ing it. /> lovv as to remain humid Ihiough the dry-weather feafon, hemp 
thrives luxuriantly during the cold feafon; but the water is 
then too cold for macerating the plants to the greeted‘ad¬ 
vantage: one day in June,«Jttly, or Auguft, has more efledi 
in loofening the bark, than eight in December,* January, or 
February ; conieq^nily, the prolonged immerlion injures the 

quality. 
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qoalUjf of tlie hemp*'itoachi^ The rainy Ti^ien is tliecefew 
preferable for the cultivation' and macera^ion;^ dven' 
platjt grew better during the cold, which is by no means the 
<;afe, •particularly on lands elevated above, the level of the 
annual inundation of the low ricc>ticlds. We mull therefore One annual 
content ourfelves with one crop in the year ; for it is a very «anh* 

notion, and a very prevailing one, that the fertile (ields 
of Alia produce at leaft^two'crops annually ; as might 
we fay, that the fWtile land^ of Kngland yield at leaft two, 
becaufe a well-managed gardciii near London, or ftjtne other 
large city, will prodtfce repeated crops in the year: ftfin' 
thdia, by great care aud indullry, a fpot here and there will 
produce two or more crops. The biilrning heats of Aha, 
while they laH, are as unfavourable for vegetation, as. the 
frofts of winter in Europe. - > • 

Eiefides hemp and flax, the vegetable kingdom,' particularly Other veget»Wet 
that naturaldiv!^<^ called by Linnseus, Columnifera;, abounds 'he 

• ' 1 1 . I • t ' - t - »I -« 1 columnircrar, lit 

tn plants* which produce materials liL ton cloths, paper, and for che u<e^ of 
cordage: almofl every nation or country^ polTelTos fotnelhing ofhw»p* 
the kind peculiar to ilfelf. To alceitain what thefe arc, as 
well as to^find out new ones, to try their comparative lirength, 
durabilil-, texture, &e. has, at various leifure hours, em« 
ployed my attention for many years pall. Drawings and , 
defcriplions of many of them have been already laid. bc« 
fore the honourable Court of Diredors. There are, how¬ 
ever, fome others which remain to be brought under view 
and compared with the kinds we are beti acquainted with. 


which I have attempted in the following experiments. Many 
other forts are alfo mentioned by various authors and travellers, 
of which I know nothing more than the names. Twq of 
fliefe are* mentioned by Marfden, at pages 75 and 76 of his 
biftory of Sumatra. Others are pecifliar toTegu, &c. Sfc. 

Thefe 1 mull omit for the prefent, and coniine rayfelf to fuch Deferiptiveout- 
as I am more intitnafely acquainted with. The better to i 

enable me to proceed in th^inquiry, 1 have cultivated, in the mention varioui 


Botanic Garden at Calcutta, many of the plants themfelves tor cord- 
which prodube the materials hereafter mentioned ; prepared of 

their iflbfes in general by maceration, &c.' as with hemp and 
flax in Europe. And, to compare their flrengtb (pfaitt, tan. 

Tied, and tarred,) had theamade into cords, compofed of three 
iimple yarns, as nehrly^ ihe lame flze and hardnefs Is a 
’5 ' ' » ■ Hindoo 



ss 

Cordage manu- 
faiflured. 


and tried in the 
while, and aifo 
Uuned and 
tarred* 


Tanning 
ftrengthens nni- 
nial Abres, but 
\^exe vegetable: 
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Hindoo ropc-roalier coiiM make tbein j in fpfte of my'ot- 
moft care, they were always too hard twifted to he of titc 
greateft poUibie firetigfh Of each fort there were fix, when’ 
there was a funicient (jitantity of the fihras* Three of Ihetsi 
were abotil the lize of a log-line, and three a fize larger than 
a whipcord ; one of each fize and fort waft kept while: the 
average number of pounds which broke them, (for repeated, 
trials weie made, and always With lengths of exa^ly four 
feet), will be found iri die firil and*fecond eolumns on the 
right. 0.ne of each was tanned + <witb the aflringent fruit 
'Calli^d gaub by the Bengalefc, (Embr^opleres Glutinifera, 
Roicb. Coromandel Plants, Vol, I, No,‘70.) Ifheir Arength 

represented in the i^hinl'and fourth columns of the following 
table, . Abd» ^ni>e of each fort was tarred: their re- 

fpediive Arf'ngihs will be found in ihc^fth and fixth columns. 

We know the tmining principle ftrengthens the fibres of 
leather, (annual fibres ) but are notfo clear l^at its operation 
'on vegetable ra'attefjs uniformly the farhe. The allenlion bc- 
flovved to afcertaln this point in ihcfe experiments ^ill, at lead 
throw feme light on Ihefuhjcdl; and may induce others, belter 
cjualifif'd, to extend the inquiry (here in India), where tanning 
inateriafs abound, 

* The experlmtnts nf Reaumur, Sir Charles Knowles, and Du 
Haute), uniformly piovc, that vhen hemp-rope is twifted to the 
vfual haidncfs, which is that which brings tliem to two-thirds of 
the length of their refpeisive yarns, their flrcng^lj is leiTcned by 
nearly one-fourth, when compaied with lopes confifting of the fame 
number of the fame yarns twjfted up to only three-tburths of their 
length* There will be no difticulty in at^unting for this differ¬ 
ence, if we confider that a ikein of ftbrei may be twifted fo very 
haul, as to break with any^attempt to twift it harder. In this ftate 
the fibres are already ftiaihcd to the utmoft, and cannot iupport any 
weight or additional ftrain. ^ ® 

t The idea cf tanning cordage is far frofi| being new; for the 
Aftiermen of Alia, as well as of Europe, not only tan their nets and 
lines, but alfo their fails, to give thctti additional ftrength and du¬ 
rability. The fame procefs might be produflive cf the Ihme efte£ls, 
if employed on cordage made of the materials (Ko< 5, 6, 7, 8, 
anti 1(0» fpectftsii in thefe experiments, which induced me to re- 
Commend its-bring tried with ’ftin' cordage, in my*letter to fhe 
Eoajd of Trade, in Auguft, 17^7* ' 


Another 
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'Another point of tfus atmoft importance to be afcertaincd i$ Whether tan 
whether tanned ropes will be preferved by the tan, wlh wbkm 
they arejmpregnated, when (tovredaway wet; as taried ropes 
are'preferved by the tar when to circntnllanccd. It is never¬ 
theless a well-known that tarred cordage, when new, is Tar doet not 
weaker than while; and that the difference increafes b\ keep- ^twn^hen cord- 
'VJ’g* Taif can therefore only be employed to prclerve cordage, coniraiy. 

^nd not to drengthen it; fo that if tan will add firenglh, or 
even not weaken vegetable fibres, and at the fame time pre- 
ferve Utem ; of how great advantage to the nation would the 
diCcovcry of a eonv^ient pra^icable procefs be. For aU_ 
cordage, expofed to be alternately very wet or dry, requires 
to be impregnated with a prefervative. And, to conclude this Tir not pro¬ 
long note, I beg leave to obfervo, that tar is the produce *>*?'«* 

of the warmer parts of A6a. Are we, therefore, to conclude, 
that no material, the produce of thefe parts, can be applied 
for the fame end| l-<ot ii$ not entertain any fuch idea. Nature 
is abundantly kfitd, and furnifhes every country and climate 
with what is mufl proper tor (he u(b of Its'inhabitants. 

The annexed flatemeiit of the experiments made on the Statement of 
fubflances there fpeeified, can only be deeijied an attempt **" 

towards afccriaining their lelativo firenglh ; end though they 
are the average refull of feverai trials made on the flrength of 
each cord, plain, tanned, and tarred, yet I mufi acknowledge 
they cannot be deemed any thing more than a Hrf} elTay, chiefly 
owing to the lines being in general ill laid, fome more and fonie 
lefs twilled, and by no means to be compared with thofe of 
Europe. For in fome inflances, 1 found a fmall one fuflain 
» greater weight than a much larger, made exaSlIy of the fame 
materials, ^jftis my intention to repeat them on a 

larger fq^le, and, ifpolbble, with better made lines; for 
every thing'depends on their being e»^Iy of the f^mefize and 
degree of 4 wifi. 


COMPARATIVE 
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21. Slerculta Villofa; ihe fibres of its bark. Cords ate made of tliem bv the na- 

Uv«s of the eaftern Iron (ter of Bongab to bifid wild Elephants, when fir ft taken, p S3 
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The cords when the trials were made, h^dJmeen kept about* 
fijfc months alter they were prepared, cliiefly wmb the view ot 
allowing the eSa£is of tile tan and tar to take place. The re« ^ 
iuit of ibeie ekjieriraentv tliow, UmI Ian ha^ in general added, 
drength, while tar has had a r«»ittrary effeft’; and in no inftance 
is this more clearly evinced, that in the common hemp (Can* 
nabis) cultivated m Bengal. 

13 o» 4 iid Coir. Xo Ejoo and Coir, neither tan nor tar feem applicable; ami 
rn feveral of the otlier otperiments, Ji had not a fuffident 
quantity pf the materials to make*tli^ neceflar) number of 
cords, vie. tin of each tort, to fry with (an and tar, as well 
^^uTlheir natural Hate. At fume future jrertod, 1 hope to be 
toore fortunate m procuring larger fapphes of (he materials, 
ami atfo fo'add (boie other other forts,, fuch as the— 

BoW'ftitng fibic* Rajemahl t>ew<dlri.ng ^re, the produce of a new fpccies of 
Afclepias, difeovered }>y Wjlham Roxburgh, junior, aroongfl 
the Rajemahl HittH; 

Hew New Zealand flemp j 

^*”''*** Hifbifsus Cannabinu'^, and foroe other of the fame natural 

order (Columnileraef) ; (for in general thuir barks abound with 
Hrong fibres; wilneb the loregoing table, where fi;w of them 
are to be found); • 

The leaves of a new fpecies of Andropogon, &c. See, 


APPENDIX, 

ContaitiUig Bcmtttks on fame qf the Plants mentioned in thefore^ 

going Tabtct 

Remarks on 2. Hemp, or Cannabis Salis*0.-*-Bi|U)ga, ip Sanferit, 

htnip. Bunga, Bungb, or Bung, of the Hindooii; Bang, u>f the 

PerOans; Kinnub, of the* Arabians, is no doubt our own 
famous plant, now fo common and uftTuI in Liirope, • 1 havoi 
at didcrent times examined various 5gures and deferiptions, 
as.weil as the plants reared from Etiiope feed,'comparing them 
with our Indian plant through its varsons flpges, and Can dif- 
• cover no difference whatever, not even to found a variety on. 
perhaps few vegelableti, fo widely diffufed over almoft qvery 
part of the known world, and under the immediate manage- 
It is well known mentHt^RiaP, have undergohe lefs change. It is*perfe£tty 
familiar M» all the nations of India, I inajr fay of all the warmer 
* parts 
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parts of ACa j jjnet I canttot difcover that the fibres <'f the bark 
have ever been eraptoye4 for any perpoie. It Is caltivaied in 
^^all quantities every where« on account of niircutic qua- 
* The leaves vS the tnaie plant, and flovveu of the icinale, 

are the parts in mofi general ute. 

IJtave repeatedly applied for the feeds of all plants reared lo Clunt, 
in China* and other countries to the Eafiward of the Bay of 
Bengal, as well as to elinuli every other part oi India we have 
any communication with, for an account oi the plants em¬ 
ployed to fupply mateiials ibr clothes and cordage, and for 
their feeds; but co^ld never learn that Cannabis was oit^^ 
them ; nor were its* feeds ever fent to me as fuch* • "'i 

JVo, 4. The great Arwglb of this febftance makes it a veiy srery 
dcfirable object. For a defeription and drawing of tho butiw 

I refer to thofe* which accompanied •my letter to the MoA 
Noble the Governor-General in Couitdl, under date the 2d of 
January, 1800. The fibres employed in*tbMe experiments 
were taken from trees growing in the Botanic Garden at Cal¬ 
cutta, where they thrive well. I could obforve, during the 
trials made in breaking the cords ot this lubfiance, that they 
were not fo eiafiic as thole of Coir, Which will probably 
render it Icfs fit lor cables, but better for many other ule^. 

Coir is certainly the very belt material yet known for cables, 
on account of its great elafticiiy and firength. 

Nos. 6, 7, 8, and tf. Thefc (bur plants have already Other phots: 
been figured and delcribed by me, in a memoir fent through 
the Governor-General in Council, to the Hon. the Court of 
Diredors, in December, 175)5. ’ Since writing that paper* I 
have leariiied, that JUn {Crotolarta Junceu) is aimofl univerfaily Th«^ orero. 
emploved, over tlm warmer parts of'Alia, for cordage. juneea, 

the Malabar coafi, I find it i<i generally naieed by the gentle¬ 
men at Bonihav after the provinresiyherc ieared. It is uleditl 
Vhat place for lacing (heir cotton bales, on account of its great 
ilrength. Samples of three forts, viz, Malwaii, Rajapore, 
and Salfette, were lent to me, from them, by Dr. William 
Hunter; and am induced to think, little or no maceration is 


* yk former fer* No. 117^, fent in to Goverament oU the 23d 
of November, IT^7, weft not /o correft as could be wifhed* on 
account of thdr having been taken from young trees*. iortiing 
into bloflbin the firft time* *' 

employed 
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flanflti of the 
Bcogalefe} 


betutif^bnt 
wcdL iibies* 


Flax ciiWvatri 
in Iidia for H* 
fetda uol]. 


employed in taking the bark ffiotn thedalks^ 01*^10 deaniegthe 
tibr'e**, which nlay add to its itrength:<for certainly tnaceretion^ 
particularly if long continued^ rooft weaken frefli vegeli 
fibres conftderabTy. The fame gehtteinah* fent me feeds of tM 
SaliWtte fort: they have produced plants now in Uoffom* 
and from them hava afcertained the identity of this fpeeies. 

In fome parts of Bengal, a mod luxuriant variety is culti¬ 
vated inmi^iately after thiit rains, which oBen grows to the 
height of twelve or fourteen feet;^wltile ilie common fort is 
generally- reared in Bengal during *tbe early part of the 
y^/fcafon. and grows to only about ha^f the height of the 
Tormef. 

I muft fiirtber obferve, that the fibres of 5, poflefs great 
flrength, and it feems to me to be one of the moll fit of any of 
our Indian produflionk for cables and cordage. I'hc plant 
glows generally to'thdheight oif*from fi)t to ten feet, the fibres 
long, but harlher foan thtjle of hemp, if not cot at an early 
period. It is very'generaHy cultivated about Calcutta during 
the rains, An acre yields of the half-cleaned fubllance (the 
Hale in which the natives carry it to market), about 600 lbs. 
weight) and fells for about a rupee and a quarter per maund of 
80 lbs, 

-Vo. O’, By cutting No. 5, the lafl-raentioncd plant, vrhen 
beginning to blolTom, we have the mofi beaultfol Ihining white 
^rcs ihat can well be conceived, but (by my experiments) 
greatly weaker that when the Iced is fuffcied to be nearly ripe 
before the plants fire cut. 

jVo. 10. FiaXj, the plant, k verygenerally cultivated during 
the cold feafon, over the interior' parts of Bengal and Behar, 
merely for the feeds, from which oH is obtained. The flax 
itfelf the Hindoos fet no value on t lor, afier they lil^ve ga¬ 
thered the feed, they ihroti^ away the ftallcs as ufelefs, having 
no knowledge of the fibres which their batk yields. 'Samples 
of the flux have repeatedly been procured,by the Board of 
Tr/ide, and fent to England to the Hon. Court of Direfilors} 
fo that it is from'Eogland wc may expetSl to learn its properties. 
If the Sax has been found good, large quantities may be reared 
atafmaU expenfo; the feed alone, which the crop yields, 
muft fa||e more than equal to the \,harges, to render it.profitable 
to the former. ' < 



OTHER V£pfiTABX.Z Frif&SE. 

Ml,. 11. Tbis AgRVR i» of Oow growth; on that accoimt I Agwa AmeA. 
^oubt if ever it can be advantagenufly cultivated; but, where 
i.^nd \mI( 1 m plent^^, it may be manufadured at a trifling ex« 

Its great (length renders it ap obje£l worthy of aUen« 
tioi)« The (ibres are coarfe^ coofeqaently rope made of them 
harfti to the feel. 

No. 12. Drawt|>g<3( and a defcription of the plant Alelris AletrltnemOa 
Nervofus Ro\h. Uie method of extrafling the fibres, with a 
quantity of the fubfiance Ufelf, nifre feiit to (be Hon. (he 
Court of Dire^ors, threugh Uie Madras Govemmeiit>^above 
ten )ears pad. i alfq gave a targe quantity to Mr. Bebb^ 
he left Bengal tn January, ISOO, to take to England with hioi'^ 
for trial there. The plant grow% fully as well, and it as oom*^ 
mon as on the Cototnandel coad. There has lately been about 
a biggah {third of an acre) planted out with it in the Botanic 
garden, the better to determine the etq^enfe, apd the annual 
produce of any given quantity of ground. 

No. 10. This plant, a native of various parts of India, New AbrotiMav- 
South Wales, Philippine Ifiands, &c. has been long known 
butanifls; yet 1 cannot, with all the attention that I have been 
able to bedow on the fubjefl, find that the fibres, fo abun.. 
dantly interwoven through its bark, have ever been ufed or 
even taken notice of by any other perfon; (b that 1 think we 
may took upon it as a new difeovery, deferving more than very pronufillf, 
comtnon attention, on account of the beauty, fineqefs, and 
ilrengih of thele fibies. . 

It is perennial, grows luxuriantly in the Botanic garden, end its growtln 
has been cut down twice within^thefe fix or feven pionths; fo 
that I think it will, at dead, annually afford two or (hreecrops 
of flioots fit for yielding this fubdance. My experience does 
not yetaenable me to date bow much may be the yearly produce 
of an acre, but can veuture to prognOdicale as large a produce aS'' 
cten be obtained fromanacreof Dancha, Jute, Sun,HeinporFiax« 

To render this baik feparad^le from the half'ligneous (boots HTieatmrnt tv 
covers* to fn.tcn*jls external lamina, or cpidermes, and 
parenchymatous fubdance which firmly coiineds the fibres in 
(heir natural dale, maceration in fiagnant water for from four 
to eight days, during the warmer parts of die year* anfwers 
well wbild three times as iRipv>day8 are fcarce ft^cient during 
the cold feafot); indexed, tfie A Kef* is fcarcely praflicable then; 
befides, the fibres are gh»itly weakened! by the length of the 
jnaaeraUon. 

Imiflediately 
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Immediately on being taken out of the water, end Whtfe « 
wet, the fliocts are iingly taken iif* the hand, rubbed witbi 
foine coarfc mater iaH fucb a^ a little dry grafs or 
remove the exterior pulpy lamina or epidermis of the'b^k/ 
which IS deftifiite of fibres. This part of the procefs U eaflly 
etfefted ; ami when done, the clean flidot^are to be made up 
into fmall bundles, and placed under weights, or fome other 
equal preflTure, to keep them firm at the middle and top, either 
under the furfacc of the waters, or out of it; the fibrous bark ' 
IS then'fcparated with the 6ngers from a ftnall portion at the 
uf the ligneous (hoot or iialk, wbitdi the operator lakes 
bold of, and draw& out one by one; When thefe are removed, 
the pulp, or parenchyma* which filU the inlerfticej^ between the 
fibres, ind conneigls them together, ibrroing in tfae hying plant 
that part of the bark which may bp called its inner lamina, or 
cellular tiffaP, is immediately walhed out hi cold water, and 
the clean fibres fprPad out in the fan to dnyi Such was the 
firople procefs by which tint fublia»ce{wbjdi; may very properly 
be called Indian Hemp or Flax) was prepared. 

I have now under cultivation about the third of an acre (a 
biggah) of ground in the Botanic garden with this plant; the 
refiiU ihall be carefully noted llvrai time to time. It might have 
been prudent to have witlibeld this account until that time; 
but the fiiong defire of making known a dilcovery, which may 
in a Ibort t!fl|e become beneficial to the public, induces me to 
be thus precipitate. 

For a farther account of this plant, I beg leave to refer to my 
drawing and de^nption thereof^ feut to the Hon. tlie Court of 
Diredors feme years ago, and numbered 115. 

, s W. ROXBUKGH. 

JBotanic Cardea, near Caleui^i^, o 

Jan. 31 , 1801 . ,• 

Additional lixperlments on the Stretch of Sun, (No. VJLJ 

Some tanned (ail-twine, made of this fubfiance four years 
(he inlpeflion of the Marine Board, was made into a 
k;ord of three firands; each of the firands compofed of four 
threads of the (ail-twine. ' * 

Some more of ihe fame fa71-4;wfne, tanned twelve months 
agtH was madeipto a fimilarcord, ahd kflotber was made of the 
white ahpfepared iwtue. 

,*Tbe 
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T))efirlYf vdijch hnd been fanned fuur years, br^e witb 110 
5oj!, dry, andjw«U|,4!$0 Ibs. after having t»een (^ped in 
24' hiiurs. 

foc'Mid* ivliteh haf! bdbli tanned onn yeari broke 
with 1423 lbs. when dry, and nrtdi 140 lbs. after fteeping 2f> 
bours. 

The third, or‘'plain whke, broke with lt$ lbs, when dry, 
and w'Uh 222 Ibs^ after fteeping 24r hours. 


X. 

^ Dcjbnptmi qf thf Bamrim Metkbd qf ete^ponttis^ ^akae 
Wak^». % d#. Boxt'NARD, 
nrs * 

JL HIS new iilfethod, pi^£lifed in Bavatriuj, has been intro* Bavnlan oh> 
daced into the left work ift^Moyedv^e, by M, Cleifs, mfpedlor rat,^g 
•f (he falt'work^ Bavarta. W4C«». 

The p^n4 are eompofed of fquare plates of caft iron, of 4 
miliimetres in thicknefi., and 4.76 cenftmdtres on each ftde. 

Thete plates are ;ohiedr by' ^teh* edges, which are turned 
downwards, and confeqdenily without (he pan: they ere 
folidiy united by a piece in 'Hhe form a Cquare gutter which 
Kceives the edges, and is ibcnred by a gdBU number of 
icrews. 

An cs'uporating boufe is cotDpofed of (ix pans, of (his con- 
ftro£iion, difpofed in iww rosei; but tbefe ^na have diftbrent 
ules, wliifdfi require t|< particular arrangembht. 

That in the midkiBe of (he back row is (he fmalfeft; it has 
no partTcuiar fiic-placb, it is healed by the jundton of the 
chimnies from the other fire-placest* The falt-water depofits 
its iropuijties in t(; ft is called (He fiUall pan. ^ 

From the ftinall,pati the fttlt water paflbs into the graduating 
pan, which IS lower tfian (he firft, placed in the middle 
of (he front row; ft»» (here kept in a ftate of oonftant ebulli¬ 
tion : Uip water is concentrated in it to 20 degrees, and de« 
pofillia p^t of its tttlphafed fime. , 

From th,^ gradaaimg pan'^tilid ^It water paftes into the pae* 
paring pan|^ Drfucli a^e fpwqr i^iAA It, and ftMhitc(jket thie two 
e&tJiqy^ities of tne back rW; there it is affo kept conftantly 

, boding, 
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boiling, it is completely concentrated, and depofits all its AH- 
phale of lime; it is then pafled iptp the cryftallizing pr.oSa. 
Aill lower than thofe of preparaiion, and placed at the 
tremitics of (he front row: there the water Ccarcely boil^mSl^ 
the (alt crylUllizc^ 

Each pan, with tlie exception of (he-froall pan, has a par¬ 
ticular iire-place, the chimnies of which pats round the fides 
ol the pan: they unite under the fmall paiii by which means 
there is little heat loft. ' 


Thele pans are placed two and in chanabcis of wood, 
joinings of which are well fecurei^ which clofe them 
hermetically: thefe chambers are low, and their ceilings are 
perforated in the middle with holes terminating in a lube, by 
means of which the aqueous vapour is difengaged with rapi¬ 
dity. The chambers lor the prepanng and cryftallizing pans 
have their celling pyramidali in the form of a revet fe hop. 
per, while that for the fmall pan and the 'graduating pan is 
horizontal. 


The faline waters are palTed fuccedlvely into thefo four 
kinds of pans; the workmen penetrate into the chambers, in 
the midft of the vapour, to open the communications. ‘ This 
^ operation is performed every vtlK bourse and the water in each 

pan is reftored to the level at which it ftood fix hours before. 

^ Every three hours the (hit in the cryfiallizing pans is colle£ied, 

it is brought with Icoops to elevations on the front edge of the 
cryftallizing pans,^where it drains; it is afterwards carried 
into drying rooms, which furronnd the outfide of the chambers: 
thefe arc fpaces covered with iron plates ; they are warmed 
by heat-tubes leading from the fire-plaetfs. 

Every eight days they take away foe folpbale of lime, 
throw oot the moLher-waier$, and 'break tlic fhell, 9bat is to 
fay, the incruftations which adhere to the bolloms of 

the pans.: every twenty-four days the work isentirdy flopped 
to repair the pans; an operation which is perform^ by the 
workmen ihemfelves. 

Iconomy of It has been found that this method of evaporation affords 
fuel. ^ faving of more than one-third of the fuel. 

An improvement has lately been made in this procefs at 
SDieufe: foe fmall pan has been fupprefled, and^the dry^ 
rooms have been replaced by auxiliary pans, in which a coarfe 
fah te made. 


’The 
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heated drying rooniB are nielefs v\hen the humidity of me* 

ni^att arifes from the mliriata of lime it contains. r-unB 

ak. m watBtb, 

Up ^ Eupkaution of Ac Tikks IJJ, and IV, 


tig, 1, Plan Of the pans. ' ^ 

No. 1. Small pan/ 

No. 2, Graduating pan. . 

Nb. S. Preparing pan. ^ ^ 

No. 4. CryfialUnng patv 

The oiTpofilfon of thd plates of iron whicl^ poropple theft, 
pans, ii( Ihewn In No. 2.^ 

&, a, DlevaVibn^on whS'di^tbe faltls placed to dirain, as it i!» 
takef^f'om the c^$allizing pans. 

Woodttn partitions wHlish^ feparate the chambers. 
e, c, c, A raifed Woc^en led^ wht(jii,furrounds the pans. 
Ftg. 2, Se^ion 'of Ibe etaporatinjj; chamber which contains 
the pans I and g, ^ 

d, d. Heat' lubes which give beat to (he (mall pan, and 
Cmitribute to heat fhe others, 
e, e, e, Pire place for die pans. ^ 

i, s, i. Pillars of call iron und^ the grating's g, g, g, which 
fupporl the bottom of (he 
ft. Wooden chamber which co|ntains (he two pans. 
k. Opening by winch the trapours efcapp, 

3. Section of the evaporating chamber vlthicli contains 
the pans ^ and 4. 

a. £!e\alton on which (he &1t jrom the crvAallizing pans is 
placed to drain. 

The other letters Innate the (ame parts as in the preceding 


figures. 


Fig 4.* Method in whicli«the plates of iron are joined to 
form the pans. * 

2, I'he fron plate. 

ft. The iion gutter which receives the edges of the plaice, 
and is tlrongly fallencd with ferews. 

s, i, PilUis ot cull iron which fupiiort the bottom of the 


pan. 
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DR. Irvine's bxneeimek'i*. 


Ite^ueft that 
Mr. Irvine 
would defcribe 
hit father's ex- 


would inituence 
the refult. 


XI. . 

Letter qf Inquiry rejpeding tke iate Dr. Irvine's 

Experiment on the relatiee Capacitiet for Heat of lee amf 
Water, With an Anfvoer hyMr, Irvin £• 

A CORRESPONDENT would be much indebted to Mr. 
Nicholfon if he would convey by publication in his Journal, 
or otherwife, the following requeft'to^Mr, Irvine. That gen> 
perimeoton the tje^n in his paper in the Journal of iaft^tnonlh * mentions his 
and'wattr.'*^ “^‘*'^vmg in bis poiTelfion the experiments of Dr. Irvine on the 
capacities of bodies. It has always been a wifli with tbefe 
chemiRs who have attended particularly to this fubjed to know 
in what itoanner Dr. Irvine made the experiment to afeertain 
Change iff foi m the compamtive capacities of ice and water. If either of the 
bodies during the experiment change its fmmi^ 4f the ice were 
melted, or the water congealed, it becomes lefs decifive, as 
it may be objei^d by thofe who maintdin' Rie opinion that 
latent caloric exifts eh bodies either in whole or in part in a 
Rate of chemical oombination, that the refult might arifefrom 
fuch a combination, and not from a chaise of capacity. But 
if the experiment were made in Cdch a manner that no change 
of form took place, which thoitgh difficult is poRible, Dr. 
Irvine's theory, which is fo much fuperior to the other, is un¬ 
equivocally eRabliUmd. It would be conferring a favour on 
the chemical world, if Mr. Irvine would take the trouble of 
faying in what manner the experiment was conduced, pro¬ 
viding fuch a notice would not inforfore with the intention he 
has announced of giving a more foil aoceunt of his fotber's in- 
veRigations, an accotml wbicb would be eagerly received by 
chemiRs. 

September 9iUh, 1803. 


Jtepty ^ Afr. la VINE. 

The experiments WITH rs^ard to the enquiry of Mr. Nicbolfon's corre£. 
witL«*h^ pondent, it would give me pleafure to inform him of lany cir- 
liabie to the * cumRancc within the fphere of my own knowledge that fliould 
before to add tO the illuRration or proof of my father’s theory. 

* Sept. 1803. See our Addrefs to Cortefpiondents of ia^ monP. 

•There 
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does not feem to m« any difficulty in explaining fatis- 
( fa^Tily how experiments on the capacities of ice and water 
conduced without being expofed to the objedions 
above ftated; at the fame time, thdngh thefe experiments may 
be conclu&ve as far as they go» I have not been accuftoidbd —but msj nos 
to confider them as altogether fo deciilve of all arguments upon ^®j^"“**P**®"* 
thiii fubjefl. 

In a general way then the experiments of Dr. Irvine were Account of Df. 
condoled in the following *maooer. The capacity of 
being taken at unity, pains were'ufed to afcertain the capMi 2 ,ing. 
ties of mercury, rivw land, pounded glafs, and iron Alings, The captcuies 
with refpe^t to water, and confeqnently to each other in the 
ordinary manner. It is at prefent of no importance what pro> giafs iron 
porlional quantities of the materials i(rere employdd. 
being done, the capacity of one of thefe fubiUnces was ex- reipcA t» watWi 
perimentally compared with that of pounded ice or fnow.— 

Every precaution was ufed to enfure fuccefs. The weight One of thefe 
and capacity of the veflel was determined, and the colder and ]|!^'„edTgainlt 
hotter body alternately added to the otfauj^r. The temperature pounded ice at a 
of the*nir was always below 32, as waa that, of all the mate- thTpUce”!iJwl# 
rials and of the veflel. No water could therefore bn formed, under 32 *. 

In his Art! experiments I believe Dr. Irvine ufed mercury, but 
afterwards 1 know that be prefiurred iron filings and fand. For 
example, if the veflfel and room were «t U**, let half an Example, 
ounce of powdered ice from difttUed water, at temperature 
30^ be poured on tour ounces of iron filifigsat 11 *, let the 
temperature of the mixture be notftdl after during, the due al« 
iuwances made for the beat gamed by the veflTel and the ur, 
and a proper calculation made* l.«et this experiment be re¬ 
vet fed by^cooUng the jee to 11 *, end pouring tlie iron filings 
at 30** upon it, and let a calculation from this be compared 
witji the former and correfled by it. Finally, let thefe ex¬ 
periments be compared with others where diderent quantities 
of materials are ufcd, and of different temperatures, and you 
have a view of the method employed for determining this point 
by Dr. Irvine, which does not appear to be ol^eftionable upon 
other grounds than all experiments for afecftaiiung capacities 
are, none of which have any protenfions tp perfect accuracy. 

Dr. Irvine was far from being fatisfied iHat his experiments 
were mallieroalically precife. But he uniformly found the ca¬ 
pacity .of ice to be lefs than that of water, and that in a greater 
ratio than is generally allowed. 

' E 2 With 
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The common Witb relpe^i io the comroon iHotion Uiat experiment^ on 

Switt? being I®® h tnixing it with water, it 

direAly applied gether lalfe in the cafe of l>ri« Irvine. No doubt this 

Mloanded'and theoretically. It i« enfy to fay that Ice loTes fo many (do* 
impraaiMble. gr#sa which heat water only (b many. But then no ice mnibbisi 
meliedi which il not impoQible U extremely dtfitciilt, or what 
is equally fo, the quantity melled mail be ibund, and an al« 
lowance made fur the latent heat, wbidli is itfelf not precifely 
afcerlained, at lead not with fuffiOi^nt accaraey for this pur<* 
pofe. I have only to add that this getvUeman'a enquiries would 
'have been earlier noticed if I, had beqo informed of them, 
which I was Only a few days agoi > 

W. IRVINE. 

JprU, 1W5. . ' ■ - 


j# »* 1 ■* J f 

Short Account fome iite mofi rtimi&rka^ Ftt&i and OhJbrvH^ 
taxtms in an A\erf^atie Visage, wade from Pet^rfiurl^h, bi^ 
Meffra, Robertson nnd J$MiiCHaRofv^ under the San(£ti(m 
qf the imperial Academy^ W. N. •( 

T ' ' ' V' ► 

HE ootied of aeroftatic voyage performed by M^lTrs, 
burghl™ ^'***^” II<*hcrllbn and Sai^larod'fiom Peterfburgh, under thedire&ton 
of the Imperial Academy of jSciences, June 30, 1804* of 
which Ian abridged aocounl was gsjaan lo the National liditiute 
qf Eranne®* is v^ry iotpreftingr froandM^fcientific views' and 
conde^ .pf the rodnajgqrs Lpwitx and Robertfmi), fs well as 
for its other particulsf^ ^ « 

jAfeent of the Their balloon was a^ Iph^e of dse^teiv^nd rofe 

obfwvcrs* a quarter pad ieten’in the evening, Iwiligsthe gifcenllofiial 


lorce of one pound, the whole weight cd folid^iomter (includ-* 
ing 110 pounds ot land for ballad) being dS2 pounds. When 
they were over the river Neva, at tlie elevation of 108 ioifes 
or 6qo teet, tliey defeended a little by the coodenfation of 
the gas; but rofe again b) throwing out a little of the ballad. 
The qfual phenomenon of a flow rotation of the balloon, pjre* 
tented illelf, which doubllefi arofe from the unequal a€tion of 
the air againd an irregular furface, as we fee in mod 'other 
bodies riling or falling in a thud. 

*■ Infirted in the Annales de Chimie, Lil. 1 Jl. * 

) But 
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Bat one ®f the ineft ilrikmg ^ircanfiano^ attending Theirdlreftio 
t» the ratiQnhl meana which thefo phUofipp^s d»ade “^*flo!it[ng1oVi* 
^ t^^tecnrifie, a&d In a eer4aia4^gree to regulate their conrfe. 

made ule cMT two indrunfet}!^ a log and a tolefcope. The ^ 

log epnfi^ed of two (hect<t bf aery ibm paper, hlaclced, and paper> tt 
fixed at right angteh lo eyich olW bv a very light crofs of 
wood. TKw wga ^ponded Ifenf their car by a dr;ng of 
feet -iji leagth»<sj||i|d ^Qidfeg a dd!erent rehftance to the air 
from that of the balloofi it^fit it.aiasfoi^nd ter draw the firing 
out of (he pefpendioolaf dine^en# or a$ the narratOirs lay, to 
foUtm fh» baiffffin s, (1^ that by IM petition determjped by rpm- 
pafelhey <^ld a(c#irt|dri whM they w«;re purfuing;,. 

It alfefltewed Its fieletiye rife e^d feil whether the apparatus 
wsn defeeadltig m afeondtng, before tbeir baroaieter (^4 indi¬ 
cated the dighteil phange* ^ 

Their telefeope was applii^ to the dfredion of tbeir PirpendicuUr 
courie, and maSt have been much ?lefs tfubjed to doubt than r 

their log. Its appHcatiort would be univerfel and pecfufl, li courfe and vet 
the earth could he feen at el) times feoto the elevated regions ot 

1 _ ,i» . 1. ’ 1 ■ i .1 o® to® Rroin^o 

the atr. It was aiyedled perpeRdiirular)|)r dowbwards by means 

of a plumb-line, and havhsgaR^^derabfe magnifying power, 

the obje^s upon the furfatfa^'^fhe earth were ieen moving 

acroTh its held of rasw, and their dire^ion would eiofl clearly 

afeertain that pi the car itfinf, and allb its velocity. Jf, ibr 

example, tt>e magnifying power were tunes and the field Inveftigadono 

of view one degree, the viable fpaoe i^luded in that field Mcurac”rf*this 

from an elevation of twcl^mileittwoald bb about 180 feet in di- method. 

ameter, in which of Uni ,or fevep inchgs broad might be 

vei^ well ddltngoi^^ (b]«>aghe faiTfMfrdtde atmorpherdf and 

at fp Ipvr IVvelocity ^ enp mileanb(Ntr"lw whole fie|«f)ifirview 

would be^pa^ed oyer in ajj^pud twehfe febonds. Hende we fee 

that a confidfl)|ble degree of accuracy, 

atid will hot leqhtre anj^i^eat power 0( magnifying 

or delicacy hf ebiervatioo. The computation would be founded 

on the follotving problem, which will not prefent any difficult v 

to thote who are acquainted with thele lubjc£ts, it the phyfical 

ailowancto for temperature in barometrical admeafurements be 

admit|ed (p bdcorre^ enough for this purpofe.. 

a 

t Qr rathisr, peihnps, becatif® nd cxa&Iy in the thme current of 
theatinofnheie. N. 


Givei 



itROSlTATlCf VOYAGE. 


PxoUemfor Given the temperature/>n the earth and in the 

▼e!!^t**of ** of the t>arometrical column, and the time employ^to^ 

balloon by obf. the apparent tVanfit of an bWed on the earth through 


balloon by obf. the apparent tVanfit of an bhged on the earth through 
through a tele- ^ngle Of field of view; to ^d the velocity of the obferv^ . 
*rXi'latedr«folts For pfadlice it would pbrhaps be AiflSciently cs:a€t andct^ 
foi praAice. venient to compute a fmall table, in which, neglecting the fern- 

peratitre, the velocity m miles per hcmr might be had by in- 
fpeCtion, when the height of the mercury, ^4iine<^ tran^, 
and the magniiying power were ’ 

The obferved The aeronauts having noticed by their inftrumeiits what 
coai^, tec, were (be dire^ion of the currends of air it different 

found therofelves in one which carried Iheb direClly toSrtatds 
the Baltic. ‘ They therefore dfefcended tdl the^faw by ti»e b4- 
rometer that they had retortiedlo a current which cartied thein 
inland; and afterwards again rofe much hij^rer, and law with 
great precitlon by tbe^fIdfeh^ope^ inHanrit-dP iheir quitting 
A pigeon let thfe gulpli. When tfic ^rOttMster ^ood at^j^hches they let 

f“* go a pigeon. Who fleVv wHh difficulty and ^fiffiild not. quit the 

balloon; but 0p(!m"bbhiig^feC'idtated.<he1n endekvbu^e^ 
to regain it, and at length d^fcended rapidly^Owards iheear#. 
'Ihe dip of the At ten at night the balloon had rife^ to an height indicated by 
’I lSl*at'^ **'^^^^ **^ the mercurial Uhe tteermomeler fiandihg 

at 4| dCgbees (I Tuppofe bbht%rade}. "tfere it was that M. 
^r. Sacharoff carefdlly Q^erved a ^ihenomenon.whieh bad been 

before remarked bj^vRobertfon in hit afcent from-Hamburg^, 
• but at a much grrafbr elevation. Their dipping needle was 
deranged; but on^infpeCting t^-c^motr coinpafs, its ne^e 
w4s found to be no ^giiar Porth end/'being 

ThUmay afford elevated nCat remark 

® ^bait the'fbagnetic aW^^idf tofiblMiSy di^nilhirtg w 

mg the heights, 


A pigeon let 

fo. 


of the'diftance may at 


i' 4 /» 


aeans of 


irepniglutare 
Idle elevations 


oolerVers m thealmuipiiem, and evendlfttem^W Cm elevations 
independently of the bafiSineier. ' Frbbf’lbe^^mrem elevation 
a pigeon being thrown down,fell rodireClly,thatlt was doubled 
whetheyr he could have reached the earth alive. 

Singular ec^ Barknefs Coming on, it became nece(&ry to deicend,, during 
of the voipe wht^ the obffitver rcpeaie^y made an mperimej^ which alfo 

MrVh a^rthe'dtf- lo boof grOat utility to voyagers in the air, a» well as 

tancevit two to enlighten our conclu^pns refpetfting the plysnomena of 
jpjiies, found. When they fpoke through a trumpet direded towards 

the earth, the voice was returned with extreme precifton and 

withotti 
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wUhont Teeming to have loft any part of Us inlenftty. No re- No echo but 
pralion was made except when the trumpet was directed 
jl^^i^arth; and , the intervals of refie£lion were difterent ac- to th* suth. 

to the elevaUon of the obfervers. The percuflion im- 
predhd on the air by the found every time proceed a flight 
nndaiation in theaeroftat; whence they deduce an inference 
in hivour of the f^pofied efiScacy, of cannon in partly modify- 
or averting ^e difeharge of ftormy clouds. In one of their 
experiments, the found einployed ten feconds in its return, 
which would give a diftai^e of about two miles out and home, 
if..the.fame, law of^the. velocity of found were fuppofed to 
prevail ^.thc perp^^j^lar^cpurfe as aloqg the furface of the 
earthy which however does not feem likely. The barometer 
ftoodthea.at 2T inches, and at their ouUet it was at SOjnebes 
on the ground. . It wo^ld be ealy, and it is furely defirable to 
make experiments with cannon and ftop watches on the velo¬ 
city of arcend4i^^.jand if poffiUey defeending firaind. 

This refledii^. of. found or echo is a fubjed of very great The ftrength of 
oufio^y. Thercis perhaps no other .inftance in nature where 
jfp eaitcnded a waUrOf refl^ion cap be. had. I am difpofed to on the ftilinefs 
thinkithat the apparent intenfity of the returned found may in®^ the fituation. 
fome-ineafure havf depend^ ^ the perfe^ ftlence. in which 
Ihe fpeakers werOj pUm^, , Ip a ftiU n^hl the centinels on the 
ramparts at Portfmotttb may be heard at the Ifle of Wigbt^ 
overadiftance of fi^e miles, and therejaeapumerous inftances 
,uf low founds, fuch as the beating of a..diock or watch, or the 
.founds of foolfteps beihgvfaeaird. tojconfiderabie diftances, when 
other founds do pr^n-of fenfo.* 

In. tbeU delcent4p ilm earth .tb«p>pa%d through various Sudden rife of 
ftipta eC^Tainnirs, i^of dhforeni l^ps^ures, and at the in- 
ftant foe earih foeibfoiieter ftarted up through “ ^*®““***' 

, feveipl hecau%.ito^ bad quitted a mafa 

df r a poi frhd^l' sjfi^l'rr rl their or perhaps becaufe the 

radiant hent w foe earth’s furfoce might at that moment have 
reached them unimpaired. 


a See a curious pa^r of M« found, with the ^qpCs- 

dons th^f^, in tlW flrft Vol, of otrf'^oaite joiunahpagedi^f-^ 


Letter 
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MH. rtiTflKtK^'sotl'oiT EltCTRlCllY, 


XIII. 

Letter from Mr. Cuthbartson. containing Remarks ojOfr, 
Wm. Willson’s ant( Mr, T^auy*s Experiments an tiee klec~ 
trici/y of AUtals. 


Dear Sir, 


To Mr. NICHOLSON. - • ' 

tondm, 54, Foltmd-StreHx 
* April 1803. 




Mr. ■Wilfon’? J^N yopr valuable Journal for January,c page 42, you have 
'r ^ letter from Mr. Wilfon, cantaining fom« 

* ^ ’ experiments which he calls, exhibiting the eteflricity of mrtah 

of ropner /iftcd Mr. Wilfon fays in his table of experiment'*, that coppei 
1 , 0 ' I iinr, lUJingg through ainc is pofitively eledirifioct: this is ar 

error which 1 thought myfelf obliged to take notice of, as i 
IS a dire6l contradidiion to what I have aflertod in tny examina¬ 
tion of Sig, Volta*s experiments^ t,hick he caUs fundamental, and 
on xihich hss theory tf galt^anifm lejU (fee this Joai nal, vol, 11. 
i •isiivpitefi page 281 ; 1 have faid therein, that if a plate of zinc bdfepia-. 

coil- from a coppet one, it will be pofitive, confequently 
t ir <in<i f< pn 1 - leave the copper negative if infulaleJr whether this expert* 
ment be perh)rmed as 1 have therein mentioned, or according 
to Mr. Wilibn, the one reduced into filings, and afterwards 
fitted through' holes Ifiade in the other metal, the elcdlricity 
excited mufi fall under the fame denomination, the difference 
w'ill be that the quantity of elei^rlcity excited will be more by 
Mr. W.’s method than mine, bettmifeHe'has multiplied the fe-r 
paration«, a fafl well t^rprlh nbtice, ' * 

<'nnu&. md Mr. W.'s chief object iivview feemih^fy, is to prdVe tba't 

iep»ration pro- fepapation of metals is the Cdufe of the electric fiifld being 
«liice the electric , \ . . . - * • ^ 

4au, .excited and not (ouchtb||r I canndt pbttetve ihbk thefe ex¬ 

periments throw any iight^ttpon that fuE^e^, ’blflbotS touching 
and feparaling arc here employed. ^ ' 

In my fccoiui voluiiif on ele^ncily, publiflied in Amfler- 
dam, anno 1782, 1 Iiavc proved by expeiiment that neither 
touchin}> ocafri&ion feparately employed excites e]et^ic fluid, 
friftion and (eparathig jointly employed, is a powerful exciter 
of elpflnVit) on glafs; touclfing and feparating Jointly em¬ 
ployed on giafs excite electric fluid in a flight degree, and 
onl) when the date of the almofplieie is favourable. 

* In 


hut ni ih( r 
will ao alop' 



• tcrB-NTiric NE^Vs; 

in Ihe Philofophical Magazine for Nov. 1801-, page 120, Hauy’s oW. on 
. weViave Mr. Hauy*s obfervations on the eleflrifcily of metallic 
.fabtb-nces: he does not inform us what flmpe his ^Zvirr pieces 
were,"or whether they were pijre or with alloy ; he however impcrfca^ 
does not tiefitate in pronouncing of it to be pofitively eleftri- 
iied by fri^ion; To that it does hbt fedm that he' has entered 
yery.wide into the’fubjefl,' or he would have petceived fume 
remaiitable chaises to take place in- that tnelal by fri£lion. Singular effeft*' 
and pariicttlarty in coins. J^^iey will change from poUtive to «»»»«* 

negative, and vice verjh-t* without-any viiibte caufe. ■ If a doU 
Jar and a half-crown be flack to the ends of two flicks of 
fealing-wax, and rubbed feparately upon woollen doth, thdy 
will be found, after the fet^ion, fometimets pofitive and fome- 
times negative, and fometimes one poUtive and the otiier ne¬ 
gative, without varying the manner of fi'iZilio'n. If pure filver, 
or hiver with different proportions of'alloy, be melted down 
to a button,, and tifed in that fftape, or hammered flat, repre¬ 
senting coins, they are f6r the mod part pofitive by friction. 

Thefe experiments' hpon metals are not new; 1 believe they 
wefre. ffrft begun, by Mr. Henly,-and i'nferted in the Philofo‘> 
phicat Tranfadionsj but Ibave not Ihe data at hand, and I 
do oot^not remember that he had dbferved the above-mentioned 
property of this.metal.' 



' ^ I 

SCIEHTTIFIC NEW\JCCOUNT OF BOOKS, £*. 

i ' V f t > ' • ' _ t 

I . . . r ^ ^ 

HAVE not had «ny late aexot^ of^lbe new planet an* Planet Juno, 

noiinced^t page 301 of Q||:rStlh yc^tiine (Dec. 1S04>) in a let¬ 
ter frojm M. ,, j^^^difeover^fa^me, who is Mr. jEIard- 

Ing of llili'eniliatj nejiif nremen, not then mentioned.— 

For (he prefent I give the foilowiti^ nqtes from the Journal de 
Phyfique, Therm iflor laff. 

On the. i5lh of September, ISOt*, its right afeenflon was 
I® 52^; declination 0^ Jl'iim^tfi. ■ M. Burckhardt obferved it 
“on the 23'd df September at 359® 7'' and 4® 6', whence he 
concludes (hat the duration of ita revolution is five years and a 
half. Its iAcIinat^on 21® ;..excentlici(y one quarter of its ra- 
tlius$ mekn diflance from (he fun three times greater than that 
pf the earth, 

» 'Its 
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Its diameter could not be roeafured, bot it appeared like n 
ftar of the eighth magnitude. It teems nearly CQual to thjtf^, 
Ceres, or the planet dilcovered by Plazai, 


Saxon topax 
.inalyfed by 
Tauquelin. 
Brsfiiian by 
Defcouls. 


Klaproth <lir> 
covered fluoric 
acid in the 
Saxon topas. 

Sulphuric acid 
incapable of ex* 
peUing lU 


Vaufuclin 
treating the 
topas With pot- 
a/h and fulphu- 
ric acid expeUed 
the Suoiic. 


The Brafil'an, 
topaz givcb 
fame refulr. 


Topaz a ^ne 

alununr^filiceouS 

BuaU. 


DiJl'Otvrjf < 2 f Fluoric Aad in the Topaz.* 

IN the year 1797, M. Vauquelin analyfed the Saxon topa^, 
and found its conflituent parts to be, filex 31, alumine 6S. 
Mr. Defcutils Toon after examine^ the Bretilian topaz; but as 
there was a lofs of 18 per cent, in hts hrll anal)iis, and 12 in 
his fecond, he did not think fit to publifls the refulls of his U-> 
bburs at that lime; and other circumilanccs prevented hint 
from purfuing the inquiry, as he had intended. 

Not long ago Mr. Klaproth wrote to Mr. Hauy, that he had 
found fluoric acid in the Saxma topaz. Mr* Laugier made ie- 
veral experiments to verify this difeovery, but without fuccefs. 
It IS true in the analyfis with potalh he found a deficiency of 
16 per cent, but though he reduced the topaz to an impalpa¬ 
ble powder, and did all be could to expel the fluoric acid from 
it by means of the fulphuric, he was unfoccelslul. Mr. Vau- 
quelin on his return applied himfelf to the fame lefearcb, and 
we here prefent the refiilt of bis labours. Not knowing what 
procefs Mr. Klaproth had employed, he tried that which 
feemed to him moft likely to fucceed. He firft heated the to¬ 
paz with cauflic potafli in a fllver crucible in the ufual way. 
After he had diluted the roafs with water, he introduced it into 
a retort, and poured on it fulpburio acid. White fumes foon 
arofe, and Ihefe, being colteded, exhibited all the charadler- 
iflics of fluoric acid combined with filex. The latter came 
alroofl wholly from the iione, as the retort was not perceptibly 
attacked by the acid. ‘ ^ 

The fame experiment With the BraflKan topaz gave the fame 
refult; and there is every reafon to believe^ that tfle Siber?an, 
which Mr. Vauquelin is now analyfing, yvill atford the fame 
produ£ls. Thus we may now consider this gem as a fillceous 
compound, confifling of fluoric acid, alumine, and filex, or a 
truea1umino*fiHceousflaate; and the difeovery muflbeconfi* 
dered as of the highefl importance in mineralogy. • 

* Bulletin des Sciences, No. XC. p. 28^, Sept* 1804. 


Mr. 
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Mr. Vauquelin next inquired what might be the ctreum* Circumftance 
that led him into an error when he firft anal^rfed the 
topaz; and he imagines, that it was his treating the alcaltne firft analyfis. 


.^afs with muriatic acid* indead of employing the fulphuric; 
md that probably not heating it to a fufficieut degree to expel 
the fluoric acid, from fear of decompoflng the muriate of alu* 
mine* he precipitated the fluoric acid combined with the alu- 
mine* when he added ammonm to feparatc the alumine from 
ats muriatic folution. * 


Examination of Crhde Platina, by Mejfra, Tennant and 

Wollaston.* 


THE editors of the Annates de Mafeum obferve, that pla- Ptatina, 
tina, when taken from the mine, appears from the experiments 
of Defcotils* Fourcroy* and Vauquetin* to be mixed with 
iron* chrome, and other metals, apiong which may be one Or 
two that are new. Mr. Tennant has given names to two, and 
Dr. Wollaflon to two others; but the French journaiifls con¬ 
gratulate their epuntrymen for being lefs hafly, and wailing till 
they are afllired thefe new metals realty exifl: 


prize ^luefioHs in France* 


The Society of Agriculture and the Arts* in the department Pdze queftlims 
of the North, propofes for ite fubjdSls of two prizes, which «S*an hJeSoa 
fliall be adjudged, the firft in^e firft of Frudlidor, in the year the colfa. 

Xlll. and the fecund ip llie flrft fortnight of Fru£lidor, in the 


year XIV. the two friliowing qoeftiorisi 

Firft Queftion ,—** What method of propagating, rearing, 
feeding** and houlfng thejQteep of tixeyace now exifttng in the 


department of the ought followed in this depart¬ 

ment* to «Woi%wodnrbm tbefo.pOi^is* equal in quality to the 
beft wools From EngTifli Ibeep 
Second Queftion ^—An infedl known in the country under the 
improperdenomination ofpuceron. basthisand feveral preceding 
years attacked and deftroyed the greater part of theflowers of the 
colza.—** What is this infefl ? Under what generic and fpecific 
name have the muft celebrated naforalifts deferibed it ? What 


^ bulletin de$ Sciences* No. XC. p. 234* Sept. 1804. 
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scmnia'iitc ^ew». 

V 

is its life, either in the ftate of coleoptera in which it is found 
on the co);<s4, or in the ftite ot larva ? 'What natural enenf^, 
vrhat artiticiai means of deflruction cat> be oppofed to it in 
either /tale? Circnerall)’, what care can preferve Uie colza from 
iU ravages ?** “I ' ‘ . 

Each of Ihefe two prizes Will be la'gold'ttiedal of the value 
of 1 bO francs. 


Ritjfion Cirtumrifixij^atiak. 

Itnffian voy -rge By a courier, expedited bytb^'govecnor of Kamfchatka, news 

rauad the woiid. received at Pveterlburgh on Ibe’G I ft Sf •December, that the 
vedels belonging to the^eMpedition round the world under the 
ordeis of M. de Kruleuflern^ bad arrived, on the 26th of July 
iaft^ at the harbour (}f Peter am^, l^aul, Kamfc^hatka, and 
that, up to this tijpe had i^pl loft a ffiigle man 

of bis retinue, nor liad Im aijy, fick in the fquadron. In his 
vo}agc he bad viftted the |Vfajquelas and Sandwich Iftands. 

Kru^iftern pqrpofed failing for Japan, 1^9waids the end pf 

Auguft. 

EarepevRs found At one of the Marquefas, wbpro the vc(le1s ftopped a few 

T^**®t**i"?“'^“** days, he had taken on board a Frenchman and an Englilhman, 
4 ho had forgot* ' *wrn°i 

I n their own to bring them back to Europe* Captain Krulenltern fays he 

J igujge. been able'(o' difcoepr'-how tbelc two individuals 

bad come to thi^ illi^ndf bath of Ihena having completely for. 
gotten their oiiginal lapguajge. He thought how'ever that be 
could compiebend that ihey^d, jjiriived there on board an 
Amci ican vcllel wh^ich ^ad Q^ipwrcckcd on the coaft. 

The Frenchman fpeakt fljie language of the iflanders veiy \ve]I, 
and has adopted all their^quftoms, habits and mannei. There 
IS no douiil that they Will fbon r^cpver the ufe of theii language, 
in a dail) mteicourfe Jil^ropeai^ and^bat they will tbci. 
bii able to give an accoj^pt Qf their advenlar^l# ctt^well as^in* 
formatiun reipecting the iflabders, among whom they baye lived 
fu long. At leaft, this is expected with impatience. 


(reofogicni Journey from the Academy at JVarfavt* 

of dif- The Society of the Friends of the Sciences at Warfaw have 
mim- £iiar|*e(l | wo o.* its meinbefs, Carteau and Slacio, to under* 

AWy ind iialu- ” i-i,!/*! 

'f 4 lbii> 3 iw take a niineralogical and pnyfical expedition into (he Carpa* 

^ thun mountains. ^^Anolher member of the fociety has already 

examined 


Joi 0 
in 
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examined the 6aRern part of them, with relation to miner- 
aod or}£tognofy* At this time he is travelling 
' ’Over the mountains in the interior of Auftria, from wherwje he 
proceed to upper Italy, and to the Alps ot Swi(:serland. 
When this journey is completed, be will undertake another to 
Caucalits. 



Laland^s PropoffU a new Scale of ihe Tliermoineter, 


M. de Lalandepropofos to adopt a thermonieter-fcale, which New fcate of 
(hall remedy all the inconveniences of thofe now in ufe. jjjj thcimomeitt 
mean point is taken from the natural flute of the globe, which 
lie fi\cs at 9| degrees of Uedutnur*!* thermometer, and he takes 
Uie 10 millionth part of the volume of naercury for the mealure 
of a degree. Among the advantages of this inflrumenl he reckons 
a llmplitication of exprcffion, which will give a facility tocom> 
prehending what was before^ without meaning to the public. 

Kor example, the degree of heat ot common fiimmers, and the 
degree of cold of our mean winters, will be both exprelfed bv 
3i): Tlie degree of 40 will indicate a hot fummer and a levere 
winter, &c-.; another advantage will bedeiived from the fmaller 
interval of the degrees, which will remove the neceflity ot 
having recourfe to fractions in the greater number of obferva- 
iions. The boilingpoint of iVater is I32®.S of the propofed 
Iheimomcler, and — '3'4‘’.4- is the point of the congK'lation of 
mefcury. Ice melts at — l7**.9flnd — is the zero of 

Fahrenheit. 


Two Kinds “if f/onejf* 

^In a note to Dr. P«d)Simetherie^ Proufl announces the dif-Prouit jnhonef. 
covery of tvyx>,kin4^ judneys the one liquid, the other drv, 
no^ deliquefcenl^ cry0;il^izable in jt/^annei, and Ief» iacclia- 
rine than lugafs they are feparated by fplrit of wine, to which 
end granulated bonpy mufl be operated on. 

J, de P/iyfquc. 


Experiments made by Melfrs. J^ofe and Gehlen, and others Attempts 
by Richter,*to obtain palladium,'^re given at length in the ^5^*^ 
Journal ot Cheniiftry, publiflted in German by KI iproth and and 
Richter. 


»'l be >; 
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Thefe philofophers followed Mr. Chenevix’s procefs wiJii 
great care, but did not produce that metallic body. In the 
precipitation of muriate of mercury and muriate of platina,' 
tliey had a black powder, which always afforded the metal , 
feparale from each other. 

Richter was not more fuccefsfol. He verified that the green 
fulphatc of iron does not decompofe either the muriate of 
mercury or that of platina.' The other fafiis he obferved were 
to (he fame (;fFe£l as thole of Rofi[; and Gehlen. He always 
found the mercury of his precipitate feparated from the platina 
by heat. 


Traife ^lementaire d*Hifioire Naturelle* &c. jIn elementary 
Tfeatife on Natural Jfiijlory, by A, M. Constat Dome'rii. : 
Compofed by Order qf Government for the Uft of the National 
Lyceums, I Vol, 8vo. Paris 


Efemeiitary 
viorks on natu> 
iral hiftory very 
defcAive. 


Mi. D. has pur- 
£ued a becter 
method. 


flis airangemcnt 
proceeds from 
the moft fimpic 
things t^he 
foor^^mplex. 


There is not one of the fciences, the elementary works of 
which have been fo long negledled as natural hiflory. Some¬ 
times this tide has been given to colte£ltons of (ales fit only to 
amufe children, but not cakuiated to make them acquainted 
with nature as a whole, and with the progrefs of the fcience: 
at other times authors have entered into difeuflions tooabftrufe, 
or contented themfelves with a mere nomenclature, always 
dry and Aeriie to beginifers, to virhom names give no idea of 
objefls with which they aie ufmcqaainled. Mr. D. has pre^ 
ferved a juft medium betweeih thefts extremes, while he ob. 
ferves an accurate and methodical arrangement. He makes 
us acquainted with the whole of the prcdu£lions of nature, and 
the method of liudyhig and .elafiiflg them, choofing, for ex¬ 
amples in every feftion M are iBoft remarkidile for their 
ufes or lingularily; he cetiUpuatly excites Iho.attention and 
curiofity of his pupils; end he prefents to th^ a number of 
fudts neceflkry to be known, * 

In this work Mr. D. has adopted an arrangement, the reverfe 
of what i' ufually employed in twoks of natural hiftory; that 
i$, he always proceeds from the mod fimple to the moft com¬ 
plex. He begins with unorganteed fubftanCes, proceeds hence 
to plants, and laftly to animals; and in thefe helcommences 


* Bulletin des Sciences, No. 90, p. 236, Sept. 1804,, 
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with zoophytes, and ends with man. This arrangement has lu adwtafcs. 
the advantage of inililling ideas gradually into the mind of the 
fcholar, and avoiding a number of repetitions and anticipations, 
hidory of organifed fubftances gives him an idea of bodies 
iinmived with any other ideas: that of vegetables (bows him 
organization and life in their mofi limple (late: and ihefe he 
percei\'es gradually become more complicated as he al'ccnds 
through the ditTcrent dailies of the animal kingdom, fo that the 
liiftory of each clafs is but dittle more than an expofition of 
the organs and tkculties it et^oys beyond tbofe of the pre- 
ceding. * 

Though the difcuflion of any new idea Teems contrary to the 
ed'ence of an elementary work, it is obvious, that fuch a work 
cannot be well executed but by a man capable of oonAdqring 
the whole of a fcience in its proper point of view. In this 
refped the naturalift will here read with pleafurc the ai tide of 
general obfervations placed at the head of each part: he will 
ditlinguith the hiftory of in feds, which-Mr. D. has treated Mr. D. h» 
after a new plan: and he will notice the chapter on man, fed^TO^new 
whicivthe author difplays the pbyfical charaders that di/linguilh plan, 
man from brutes, and the confequences refpeding his manners 
that arife from his very ftrudure. This chapter may be con- ' 

fidered us the conneding link,between phyfics and mela- 
phylies. 

Elemens de I’Art de la Teinture, &c. or Elements qf tfte Art 
of D^ing; with a Dejbriplim qf the Procefi (f Bleaching by the 
oxigeuuted Muriatic Acid, Second Edition ,* by C. L. and 
A. B. Berthollst. Paris* 

This new edition of a woilt of fbe firft merit and celerity BerthoUcton 
is fpoken of in the Foreiign Journals, as being confiderably 
improved by the former author and his fon. The great perf- 
picuity and order which are feen in all the produdions of this 
eminent chemifi, and bis own unremitted labours in the fci¬ 
ence, are a furo guarantee to the fame effed. 


Conjidemtions on Organized Beings. By J. C. Dslambtherie. 

The fcieitce of natural hiflory is indebted to M. Delame- Peiametherfc os. 
tlierie for feveral interefting works which contain ideas of 
vantage to (be progrefs of human knowledge. Befides the 
, ‘ o Journal 



ACiilC^UNT OF KOOKS, &C, ^ 

Juania] de Phjflique, &c. of which he is the editor, he ha^ 
piiblithed a Theory of the Earth ; a Treatife on Man ; differ¬ 
ent Phyfioiogical Views of the animal and vegetable KingdornSj 
on Vital Airi &e. In this new woik the author compares thj 
ftradure of animals and plants, and ajppUes to vegetables tr 
different fyfleitis or apparatufes of organs and vital fun6iions^ 
which X. Bichat has propofed in his (leneral Anatomy. M. 
Delamelherie has beiientleid by the experimeots and labours of 
fcyeral philofophers of merit, I,, perhaps, may not adopt 
(omc of the opinions he offers, the of minds being 

tliil more difficult than that of hearts; bat they, at lealt, de- 
ferve,examination» and may lead to unexpe^ed refults. 

Bibliotheque de Somm* 



To CORRESPokoENTS. 


A/y bejl achwiL'ledgenients are due ioMr. D. who has favoured 
this work with a predfe Jlatemait qf the elucidation of Mr, lios- 
Wi£LL*s feevnd propojilion; but he wUl perceive that the paper oj 
Mr. Guucif, which was already printed when his letter came to 
band, has rendered it unmcejfary. 


t believe the readers qf this Journal will think with me, that the 
dijpuie between C« L. and MrvE* Walkeh has proceeded at 
Ua/l as Jar as the ifaerejls qf fcience dmand. In a letter from 
C. L* btfore me, 1 bavejfuppofed the following explanatory J'tn^ 
^aqes to qford m difilHdion, and therefore ei- 

traH them, and f^pe ike wil)' end lure, C. L.fays : 

** J cannot concciv^ fo plain could be mifun^ 

J* derfiood, and^ Id^pe )yhu endeavoifir Iq make 


tUetn plainer if pofiMf,, I baVc denied 'Mr. Wa'lkeu’s 
** fa6ts ; that is, 1 have denied the truth of liis narrative rejpedl^ 
ing certain I'uppofcd fadls, and I hare ^oiiued out an cafu 
*• Way of conrituring me and the world that fte is not deceived ; 
** namely, that you Jhould repeat his experiments, and Jeeif what 
*• he ojferts be true. But Mr. Walker declines examining 
** the remainder of my letter, whidh is an indijlind,*thougk 
fu^cietitly clear way qf faying, that he does not dtpofe lo ri/k 
hisjujpofedfai'hs by putting them to jack a trial.** 
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MK. HENRY OH COMBUSTIBLE GASKS» 


that from good fperinaceli oil. So ufT^ntial a rliffert-nce in tlic* 
combuftion ot thefe gafes, induced me at tirft to believe, that 
the gas from coal owes its illumiiuting property to Comethlng 
inechanicaiiy futpended in* it; but I was afterwards fatisfied,. 
that (hough it contait^s, when recently prepared, much that 
** r»'blcquently depoijt'ed, yet that its quality of burning w'ith 
muth (though ^ bright and compadl flume belongs to it, though certainly 
diminithed) light with coiifiderable diminuUon, as a permanent gas, alter tint 

thed iti*^condt»-all conoenfiblc* matter. It appeared, therefore, 
fiblc nutter. worthy ol invefligation to deleitnitc, on what the fiipeiior 
filnefs ol the gas from coal, for evolving light, depends; and 
to connefi the theory ot its combuftion with that of other fub- 
. llunees, coiiimonb’ employed as fources of artificial light. 

Tioduits by With this view, luimerous euinparativc ei^iptTiments wer# 

f!*om*c<ul*wifh* made on the rapid combufiion of this gas with uxigenous gaa 
<iin{enand alfi) in clofe vclfcb, and all'o on that of other inflammable gafes; 
oihtr gafcs. a„j t]jejr comporuioii may be inferred from the produtls of 
thefe experimenis, ilie principal refulls of which are contained 
in the following table : 



Oxigen Gas required 
to Grurate xco 

Carbonic Acid 

K Ind of Gjs. 

MeaAires. 

produced. 

I’uie hydrogen. 

50 to 51 


(tus from moifi charcoal. 

fiO 

35 

-wood (oak) 

51*. •* 

T 33 

...-- .. dried peat. 

68 

43 

...—— coal, or cannel 

, 170 

- 100 

. —- lamp-oil. 

190 

- 121* 

• . . . . wax. 

220 

- 137 

Pure olefiant gas, 

281* 

- 179 


It' me nuafure Now if it be atfumed (which 1 believe Is nearly as pof- 
oi. wbonie utid ,jjy j,j t|,^formation of each mfcu.M.e of carbonic 

pioiluiCd, bt U‘'- . 1 t . ... 

dufted ftom iheiicid, in (he above expunments, an equal volume of oxi^en 

whole oxigen ga<, employed'^, we (hall learn, by deducting the numbers in 
empIo>cd, the " ^ ^ o 

lemainder will lllC 

exprefs the me'a- 

fube of oxigen * Mr. Ciuickfliank takes it for granted, as the balls of his cal- 
which W4scm- culations, that in forming fix meafbres of carbonic acid, feven 

inE ibvh)dro8'n"'®““*’^®°^ oxigeflous gas are employed. This proportion I be- 
ot tlifegai} andlievc to be over-eftimated. i)r. PrieftJcy oblferves,,(on Air, 3d 
will JBdition, III, 377), I heated SJ grains of perfeft ch^U'coal 70 

wi give t c tfunce mcafores of dephlogifticated tiir, when it ftUl remained 75 or. 
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V • ^ » 

tke third column frdftf.lhe <iorfefpoh(ling one? in the fecond^ meafaris rfJiy. 

what proportion of the^il^^hmed oxtgeiLhas been''allotted to 

the fatoratton of ilje hydrogen of each h^drb^carburet. Tims, 

for example, in the coiiibutliOh of the gas from coal, 70 parts 

of oxtgfin Ifave difappeared, betides t^at which has entered 

into the, carbonic acid; and, Ance each meafure of oii^^n 

faturates two of hydrogen gas, the gas from coal mu A contain, 

in 100 Kieafurcs, a quantity of hydrogen which; expanded to 

its ufual elafticity, would occupy 140 meafores. By a Amilar 

mode of eftimation, the q*uamity of hydrdgen in other fpeciea 

of indammable gas ritay be afeertained; ipw. by fublradling 

the number in the third from the correfpopding one in the 

fecond column^ in each inAance, and doubling the remainder. 

The above experiments fufficiently explain why the gas Tbefc foils ex- 
from coal evolves fi> much more light, during combuflion, jjj**”.*^^®^****'*^ 
than either hydrogen or the hydro*carburet from mold char* from the coal 
coal, becaufe, in an equal volume, it includes, in its com- 
pofition, above thrice the quantity of inflammable matter pre- moreoxigen is 
lent in hydrogen gas^ and nearly thrice as much as is 
laipe<l in the gas from moift charcoal. The appreciation of 
the degree of combuAibilily of each gas, by the quantity of 
oxigen required for its faturation, entirely agrees, as might 
naturally be expedled, with that founded on the phenomena 
of filent combuAion in an Argand’s lamp; for each gas I'eemed 
to me to evolve light, as nearly as could be judged, in pro¬ 
portion to the quantity of oxigen confumed by its detonation 
in a clofe veflel. Above all others, the olefiant gas * is de¬ 
cidedly entitled to rank, by ihe fplendor and .beauty of the 
light which it yields; and tlie violence of its detonation, when 
Ared with a mixture of^pxigen gas, alfo furpafles that of 
every otlHj^f^Ujmmabfe^'gas, By exploding only .03 of a 
cubit^nc^ with .17 of oxi^ ga5,*b ftrong glafs tube wa% 

T ■ Tk ' / ‘ 

m.; but, after walhing in water, was ieduced to 40 oa. m.*’ In 
this experiment one grain and ^ of charcoal was confutued, and 30 
oz. m. of carbonic acid were generate'di^ without any change in tb« 
volume of the oxigenou| gas,^ . , / . 

• A«fuil abflraft ojT the nuiqoir of MeffrS; .Oeimau, &c. on this 
ipterefting gas; may be leen Vol. of the 4to Scries of this 

Journal. cbaraftcfiiUc property.JS that of being rapidjy con- 
’lifed by contafl with o^cigeniied muriabi^ gas. 

'B 2 A^atierei 



Mft, ‘lENRT ON COMBCrflBLE CASffi 


ihattered with violence; and a Volta** iudiometer, J •of an 
inch in thicknefs wan burft by lefs than a cubic inch of a tnbi* 
Specific gravity ture of the two gafes^ The (pecihc gravity of the inflanatQd* 
We*gas"(^»iccT** when perf'edlly freed from carbonic acid, is another 

from carbonic Competent teft of thej^ filnefs as fouroes of light. Thnsthb 
ftt filnefe toaf- gravity of the gas i'rom moift charcoal, (c»minon air 

fordiigbe. being 1000) according to Cmickftiank is 480; of the hydro- 
carburel from alcohol 520, and of the olefiant gas, as deter'* 
mined by (be Dutch cbemifts, 9(^. 

It is probable From the limitation to the proportions, in which bodies in 
^ble gafes^'.jic' having a fufeeptihility of chemfcal union, are capa- 

mixtores of few ble of combining, it Teems to me reafonable to infer, that car* 
Ample gafej, jjxijj and hydrogen do not unite in all poffible proportions, form* 
ing fo many diflindi compounds; but that the various inflara- 
mable gafesarc mixtures of a very few iimple ones. Of thofe 
at prefent known, purehydrr^engas; the carburetfed hydro* 
gen, which by combudion affords an equal bulk of carbonic 
acid, and conCumes twice its bulk ofx>xigen; the carbonic 
oxide; and the olefiant gas, it will ap{>ear, may be traced in 
the mixed gafes comprehended in the forgoing table. The 
Oas from coal g®* c®al I apprehend to be principally bydro-carburel, 
appears With perhaps Tome portion of carbonic oxide, the prefence of 

wUh*pwhap 9 * which laft is rendered probable, becaufe the gas from coal is 
fome carbonic faturated by lefs than twice its bulk of oxigen, though it gives 
an equal volume of carbonic acid. Now the gas from marfhes, 
which, with Mr. Cruickfhank, Mr.'Dalton finds to be hydro* 
carburet, contaminated with about 20 per cent, azotic gas, con- 
' fumes, making allowance fOr this adulteration, double its vo* 
Jume of oxigen gas; and iince the gas from coal requires a lefs 
proportion than this of qxigen, and yet gives an equal pro* 
duct of carbonic acid with that from marfhesioiysjdir to pre* 
fume, that it mull prevSoufly have contained fomp o«ug^n, 
which, after wafliing it with lime>water, can fubfifl in no 
' other flute than that of tlie carbonic oxide, • 

Cas from ignited The gas obtained by decompofing water over ignlt^ char- 
charcoaland ^oal, is moft probably a mixture of psuiionic oxide with hydro* 
rarbonic oTide ^ K®** perhaps a little hydfO*carburet. On no othef 

with hydrogen prefumption can the refults of its combuflion be explained; 
drlwburet.^* fincc the quantity of oxigen required in faturaiing 100 meafures 
is only ten more than are confuitted by tOO ineafu||^of 
hydrbgen, though 35 in. of carbonic {K;idil liiSOntaiiiutg a^ lea% 


Oas from coal 
appears to be 
kydrO'Carburct 
with perhaps 
fome carbonic 
oxide* 


with hydrogen 
and a little hy* 
dro^earburet. 
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Sff loxigeh^ are Ibund after conibuflinr.. Now, according 
to Mr* Cruickfliankj tliefe 35 m. of carbonic acid,, if formed 
from carbonic oxide, would require onl)' 15 additional mea^ 
fores of oxigen gas, which is not very remote from the troth. 

JReafoning in the fanie mode, the gafes riV)in wood and from peat Gates from ' 
will appear to be mixUires in different proportions of t^» 
leaft of the above-mentioned, viz* hydrogen, and the carbo-of onco^iaei 
nic oxide. The refults of the combiiftlon of f'' 

wood and peat evince "that they difier confiderably frora that 
obtained from coal; and* contain much lefs uncombined in¬ 
flammable matter. •Another circumftance of dilUn£lion aifo 
is, that, before being watbed with lime-liquor, the gas recently 
prepared from wood or from peat, contains from ^ to its bulk 
of carbonic acid ; whereas the gas from coal lofes by this ab¬ 
lution only from to * In my firft experiment, I found 
a large admixture of azole in all thefe gafes; but this after¬ 
wards proved to be accidental and noteflenllal; fince by care¬ 
ful diltillatiun in glafs reiprts, of the fubftances that afforded 
them, the gafes were obtained entirely free from this conta¬ 
mination. 


Tlie gafes obtained by the deftruftive diflillation of oil and The gafes from 

of wax, it may.be obferyed in the table, coiifutne confider- 

ably more oxigen than Ihe gas from coal. .This circumfiance hyUro-carburets, 

firfl: led me to fufirei^that they might pofhbly be mixtures of«ceptthat the 

the olenant gas with carburetted hydrogen; and oo apply- one-eighth and 

ing the oxygenized muriatic acid ga.^, this fufpicion was fully**’' fatter onc- 
•/* I f f <1. r M •*! c . I ' f'^urth of olefiant 

verified. One nieafure or the gas from oil with one of thcgas, 

oxygenized gas, w'ere reduced fpcedily to ; a like diminu¬ 
tion was produced in the gas from tallow; and that from wax 
bad its bulk ftill further con trailed, only l~ ra. being left by 


fimilar p<^igorli^s. 

wTlie cdodcnfible products alfO of coal probably differ from thofe 


of wood and peat. If an intermediate veftel be placed for their 
reception, it emits,'after the diftillation, a ftrong fmell of ammo¬ 


nia. This was long ago obferved by Lord Dundonald, who enu¬ 
merates, among other jlrodufls of coal, the volatile alkali (fee a 


pamphlet ** on the Uft;s and Qualities of Coal Tar,” pnbliflied by 
bis Lufdfliip in 1785.) This pioduftton of ammonia I have not 
obferved from peat or wood; nor do I And it mentioned in a Hif- 


tdtrr of including the refults of its diftillation, &c. publiftied 
Aj tfe iec^iad voLof the Edinburgb/^EfTays Pbyficaiand Literary.” 
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In drder to »fcertain'bow roucb of the diminution wasowlng^ 
' to the condenfation of olefiant gas, theproporlion of oxygeti- 
i»ed acid, required for the faturation of that gas, was oare- 
fully afcertained. After feveral trials, it was found that 3 in.fVf 
the oxygenized acid with 2^ pure olefiant pas, prepared accord- 
in^fo the Dutch cbcniifts, left only 0.15 tn. of (ounmon ak 
derived from the vetfels. It appears, therefor-e, that the gas 
froin oil and from tallow contains about and that from wax 
^ olefiant gas, fh^ reft being pure hydro-carburet. 

Hence It is fcen ^hc refiilts of ihefe experiment8,*in connexion with a f»6l 
why waihing (It-communicated to me by Mr. Dalton, Explain feme circum- 
frod'^Vf^Mr- obferved by Mr. Cruickdiank, for which that ingenious 

Iwnic add af. chemift was at a lofs to account, vi^; the great variation in 
/orded by burn- produ^s of cafhdtMc acid, obtained bv burning the fame 
carburet. For hydrocarburet when wathed and when unwanted, or when 
Jt takes away the contafl W'itb water; though the gas, when ori- 

oo an gaa. procuVed, w'as perfeQly free from carbonic acid. The 

olefiant gas, Mr. Dalton has afcertained, is far more abforb- 
able by water than other fpecies of hydrocarburet, viz, in the 
proportion nearly of Now the gas from camphor, 1 find 
to contain much olefiant gas, and indeed this might have been 
inferred from Mr. Cruickfttank^s ownftateroent, whoobferves 
that this gas, by admixture- wdth oxygenized muriatic acid, 
undergoes a conliderable diminution of bulk. The pure hydro¬ 
carburet, on the contrary, I have never ieen at all condenfed 
by conta6l with this gas, in the rapid manner obfervable in 
olefiant gas or mixtures containing it; though, by eonfinenient 
together for fome hour.s, they are mutually decompofed into 


Hydracarburets 
from ether and 
alcohol alfo con¬ 
tain ul. gas} 
which )S the 
general c-iufe of 
the difference in 


common muriatic acid, carbonic acid, and water. The hydro- 
carburets from ether and alcohol aifu contain olefiant gas; and 
this, 1 apprehend, will be found to be the fa^Lwifo^U inflam¬ 
mable gafes, which by ^!<)mbuftion give moretnan^the/CiOwii 
bulk, of carbonic acid. The Variable prududs of carbonic 


carb. .icid pro- 
du£ls by Mr, 
Craiknijnfe. 


acid, obtained in Mr. Qruikfliank^s experynenls, <from equal 
quantitie.; of different hydrocarburels, cannot, therefore, be 
confidered as denoting fo many ditlinc^ fpecies of carbureited 


hydrogen; but as owing to the admixture witii this of various 


• 

£rror of that 
author rcfppft- 
ing tb« conttiru- 
tion of rarbn- 
recced hyJiogen 
gafcj. 


proportions of olefiant gas, • 

It .will not, 1 am perl'uaded, be regarded as indicating a 
wifli to dctra61, -in ihcftnalleft degree, from the etpe^k dutto 
Mr; Cruikflmnk, whofe memoirs on the bydrocarburet;'* ^ 
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TBTbomc oxide I edimate anions the moft ingenious, and ge¬ 
nerally fpeaking, the mofl fatisfa6lory examples of chemical 
refearch, if I obferve that the pari of his table (vol. V. p. 8 
of the 4lo feries of ihis Journal) which relates to the conflltu- 
jfion of the carburetted hydrogen gstfcs,, i coufider as entirely 
erroneous. To excite flrong fufpicion lif the accuracy oi "the 
proportions a^gned to thefe gafes, it is furely fufficient that 
©lie of them (the gas from moift charcoal) is dated to contain 
in 100 cub. in. ~ I4|^grains, nolefs than d grains of water, a 
proportion abfolulely inconceivable; and the fame objedlion 
applies, in a lefs dt^ree, to the other cafes. Now in 100 
cubic inohes of the murialic acid gas, I found the abfoiute 
quantity of combined water to be only 1.4 gr. (Phil. Tranf. 

J ^00); and it is rendered highly prabable, by the experiments 
of Cldmentand Deforme (Ann. de Cbm. XLII. 121) that all 
gafes contain llie fame quantity of water. In the indance of 
the gas fTom charcoal Mr. C. was mod probably mided, by 
r-ot having fufpeded the prtdence of the carbonic oxide; anil 
the correclion is to be made as follows. One hundred cubic 
ttiches ( = 14| grains) ■combined with the proper quantity of 
oxigen, gave 19 grains of carbonic acid, containing very 
Mcarly 4 grains ef'carbon ; and fuppofing the carbon in the gas 
before combuftion to have been in the date of carbonic oxide, 

U wouSd be combined with about 9 grains of oxygen, and 
would conditiiie iS gr. or 43| cub. in. of-carbonic oxide.— 

7’here remains then only grain, of the 1 If‘fubroiited to 
experiment to be accounted tor, which is very exaflly made 
up by the redduary 57f cub. in. of hydrogen gas, taking the 
weight of Un) cub. in. of hidrogen to be 2.6 gr. The water 
contained in the gas may, i thinks be fet out of thequedion; 
for it m#Jg^j^l!eei:ed that the produft of the corabudion is 
in aeriform; and it may be coTlfidered as a tolerable ap¬ 
proximation to the truth, that the gas ffom charooai contains, 
in 100 iiK'hes, 43 of carbonic oxide, the i;eniainder being 
principally hydrogen gas, fft 

With refpefl to the prefence of hydrogen in the carbonic CarUnlc oxi& ‘ 
oxide, which has been a topic of controverfy, neither the 
»or tbe negative can, I think, be at prefent with certainty af-gen, &t. 
firmed. If however any hydrogen be contained in it, I Ihould ‘ • 
accidental and not an edential ingredient, and am 
|U%inioQ that, if prefemt at ali^ it exids in the date of hydro- 
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Elucidation of 
the theory of 
bmps* &c. 


The oily &c. U 
decempofcd in 
the wicky 


gen gas; for 1 find that the carbonic oxide is not expanded by. 
ele^rical difchargesy which would afTuredly happen tf (he car* 
buretted hydrogen were one of its confiitnanls, or accidentaOy 
mixed with it. 

To return to the thedry of lamps, &Ck it is proved by (be 
prcc«Kiing experiments, that the fubfiances ordinarily em» 
ployed as fources of artificial light, viz. oil, tallow, and wax,^ 
afibrd when fubmitted to an increafed temperature, mnch ole. 
fiant gas; and it ha.s h^een jnfily obferved by the editor of this 
Journal (4to feries I. 71} that (he tvick of a lump or candle 
furroundod by flame is exa^ly in the fi»ua(ion of a body ^ex. 
pofed to deflrtt^ive diflillation in a dote velTel.'* In this cafe 
the feries of capillary tubes compofing the wick, ferve perhaps 
precifely the fame office as a tube horizontally difpofed in a 
heated furnace, through which an inflammable liquid is tranf. 
mitted. The fuel previoufly melted, is drawn up into thefs 
ignited capillary lubes, and there refolved into olefiant and 


—into olefiant carburctted hydrogen gafes, from the combuflion of which 

and carburetted gafes, and not merely of a condenfible vapour, it appears to 

i*1ch*arc**cn *“® illumination chiefly proceeds. Hence it is not im- 

butned. Whence probable, that the proportion of olefiant gas and bydrocar. 

fud^m gfve^lu-^ buret, obtained by the difiill^lkm of any fubflance, will be a 

a^ous flame tolerable meafure of its fitnefs for affording light. In diilil. 

may known lotions of this kind, however, the degree of beat is of con- 
from Its deftruc- r si , 

five diftilis* uderable moment, for i have found that the olefiant gas may 
be obtained or not, at pleafure, during the decompofition of 


Other, alcohol, pil, &p.,by varying the temperature to which 
the. containing vefleb are expofod^- 

The gafes from P®®*’ WOOd, though thef© fub« 

coal, &c. though fiances yield no olefiant gas, the defe<^ js compenlated by an 

defianf gwt inflammable vapour diffpled through them wh ^ rrcif nt. and 

afford much which is even not remov*^ by pafitng through sHmall qiiaoti^y 
flaminable” Water. Gas from coal, however, w'bicb had flood over 
vapour when Water upwards of a month, I have found,burns with confi. 
recent. derably impaired brilliancy, though fiiU with a far more denle 

and bright flamo than hydrogen gjui,..or the gas from char, 
coal* 


A'Jfaw.'heJer, May 4, 1S05. 
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POSTSCRIPT. 

Since the pr<x:edinp pages were written, I have examined S” 
frefti portion of ibt* gas from coal, obtamed by ■"•ry cautious exp. wl^oxf 
diffillation, with a viv;w to ali^rtain whe.tbei any olefiant gasm- add gas to 
can be procurctl from tiiat fubflance. Of this gas five inp^u?V‘-s o/d!'* 
mixed with five of oxigenized murialrcacid, were reduced to gay. 
nine; from whicli it fliouM appear that the gas from coal may 
pollibly contain pf olefiant gas. The proriudii.n of oil, 

however, was rot fo nKinifefl as in other inHances; and 1 
judged it to have hapjfened chiefly becaufc ah irulefcent film 
was vifible on the furface of the water when held between the 
eye and the light. 

I am enabled alfo, by a letter received this morning from a Hiftoryof Mr. 

friend who is well acquainted with the progrefs of Mr, Mur- Murdoch’s ex- 
j , , . ^ ^ r . - psriments for 

docn s experiments, m anlwer to tome queries from me, to |;,ving light by 

flate fpecifically the grounds of that gentleman’s claim to the tVom pit- 

important application of .coal as a fource of artificial light.— 

This I cannot do better than by an extraff from the letter. 

In the year 1792, at which time Mr. Murdoch refided at 
Redruth in Cornwall, as Boulton and Watts principal agent 
and manager of engines in that county, he commenced a fe* 
ries of experiments upon the (Quantity and quality of the gafes 
contained in different fubftances. In the coarfe of Ihefe, he 
remarked, that the gas obtained by diftiflalion from coal, peat, 
wood, and other inflammable fubflances, burnt with great 
brilliancy upon being fet fire to; and it occurred to him, that 
by confining and conduiSing it through lubes, it might be em¬ 
ployed as an economical fubftitate for lamps and candles. The 
diftillatioh was performed in iron retorts, and the gas con¬ 
ducted iron and copper tubes, to the diftance 

of termination,’as^ell as at intermediate 

points, the gas was fet fire to, as it pafled through apertures 
of different diametess and forms, purpofely varied with a view ' 
of afeertaining which would anfwer belt, Jn fome, the gas 
iffued through a number of fmall holes, like the head of a wa¬ 
tering pan'; in olhers-lt was thrown out in thin long (heels, and 
again iivothers in circular ones, upon the principle of Argand’s 
lamp. Bags ol leather and of varniflied filk, bladders, and 
v^Js of;tlimied iron w'ere filled with the gas, which was fet 
tuid carried about from room to room, with a view of 

•afvec- 
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afcertaining how far it could be made to anfwer the purpofe of 
a moveable or transferable light. Trials were likewife made 
of the different quantities and qualities of gas produced by 
mats of various defcriptions, fuch as the Swanfea, Haverford- . 
weft,^,NewcaftIe, Shropfhire, Slaffordlhire, and fome kinds 
of 'Scotch coals.” 

** Mr. Murdoch^s conllant occupations prevented his giving 
farther attention to the ful:^e^ at that time; but he again 
availed himfcif of a moment of leifure to repeat his experi¬ 
ments upon coal and peat, at Old Cumnock in AyrAiire in 
1797; and it rast^ be proper to rudice tftal both thefe, and the 
lormer ones, were exhibited to numerous fpcAators, who, if 
necetfary, can atteft them. In 1798, he conftruttod an ap^ 
paratus at Soho Foundry, which was applied during many fuc- 
ceflive nights, to the lighting of the building; when the ex¬ 
periments iipr>n different apertures were repeated and ex¬ 
tended upon a Urge fcale. Various methods w'ere alfo prar- 
tilbd of waffling and purifying the air, to get rid of Ihefmoke 
and fmel!. Thefe experiments were continued, with occa* 
£onal interruptions, until the epoch of the peace in the fpring 
of )S02, w'lien the iiluminatk>n of the Soho manufactory af¬ 
forded an opportunity of making a public difpiay of the new 
lights; and they were made to cohliitutea principal feature in 
tJiat axbibition, 1 do not know exaflly at what lime the ffrfi 
trials were made, or'publiffied in France. The ffrtt notice 
we received of them here, was in a letter from a friend at 
Paris, dated the Rth of Nov, 1801, in which he defires me 
to intbrm Mr, Murdoch, that a perfon had lighted up hishoufc 
and gardens with the gas obtained from w'uod and coal, and 
bad'it in contemplation to light up the city of Paris.'* 

** After mentioning the aljove, I think to (late 

alfo, that in the ovens C(diilru3ed upon Lord Diindqtial4It',p]an, 
at Calcutts in Shropfliire, for the purpofe of faving the tar, 
&c. which efcapes during the coaking of coal, it has been 
tifual for a number of years pad to fet fire to the large current 
of gas as it ffies off*, and thus procure a bright illutnination. 
This however was not known to Mr. Murdoch, and was ne¬ 
ver feen by him.” 
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• Experiments m the Analyfii of Goulard’s F.xtra/^, or the Aijim, 

Litluir^tfriaceturi. Z?j,r John Bostook, M. D, (hi}n/nu- 
nicuied by the Author. 

To Mr. NICHOLSON. 

Dear Sir. • 

J HAVE the pleafure to tranfmit to you fome experiments 
on the analyfis of Goulard’s extract, which I hope you may 
thinlc not unwoitliy of a place in your Journal. 

I am. Sir, « 

Your obedient Servant, 

Lh'crpool, JOHN BOSTOCK. 

Muy b, 180 j. 

During the courfe of fome experiments on the analyds of The extraft of 
animal fluids, 1 was led to oblerve the eflefi of the aipia IL hres^mlici^agc* 
thurgyii acetaii, or the extra£i; of Goulard, as a coagulator more than ihc 
of mucus, and particularly to notice the foperiorily of its power 
over that of the acetate of lead. From thefe circumftances i, 
vvas induced to examine into the opinions that had been enter¬ 
tained refpefling its compolliion* but was not able to obtain 
any fatislaclory information. Although it is a compound fo 
well known, and fo fretiuently employed, it appears never to 
have been made the fubjedt of chemical analyfls. In Dr. it has not been 
Thomfom’s Svftem of Chemiftry it is not “diftinguithed from ®***”*“*^* 
the common acetate of lead;* Dr. Murray informs u's, that 
it is ^I jriution'of acetate of lead in water, with an 

*'ijf acid and Dr. Duncan, Jun. conceives, that 
it does not differ from a folution of the acetate of lead of the 
fame ftrenglh. X We meet with nothing fpecific refpe(5ling its 
conlfitution in M. Fourcroy's “ Syjkme”, § nor is there any 
light thrown upon it by his acute commentator Prouft. j| In 
this dearth ol information, I proceeded to make the following 
expcriflients, < ^ 

52 . f Mat. Med. II. 22 . 1 . J Edin. Difp. p. 506 
§ VIIL 203 .' II Jourij. Phyf. LVI. 207. 

To 
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Erpcnmeirt* on I. Xo 200 grains of diftilled water were added 60 grains of 
Thc c^Hn^m”* of lead, in Us ufual cr^ftalline ftale; the fluid was kept 

acetate of lead tor about an hour at the boiling temperature, and was after- 

filtered. The refidue, when dried, did not amount to 
more than 2 grains; this was boiled in a frelli quantity of water,-^ 
xvheh about half of it was ditTolvod, but one grain flill re. 
mained not a£led upon by the water. It appeared, therefore, 
that a faturated foiution of the acetate of lead was formed; it 
was tranfparent and colourlcfs* it fliglitly reddened paper 
fiained with litmus. 

This wan pre- 2. A folutlon of the Carbonate of potafti was prepared, in the 
eipitatfd by car-proportion of 11.35 grains of potath to 100 grains of water, 
jr^alVdeven grains of the fulution of the acetate of lead from No. 1, 

parts carbonate a quantity of this Iblution of potalh was gradually added; a 
•f lead. copious precipitate of the carbonate of lead was produced ; 

alter the addition of 60 grains of the alcalinc foiution there 
was no farther precipitation, and the fluid fiightly aflfefted a 
paper foaked in the infufion of tl>e mallow flower. The pre¬ 
cipitate was carefully coiie£>ed, and being dried by a gentle 
beat, alTorded eight grains of carbonate of lead. 

Goulard*! c*- 3. lorly grains of aqua Utkargyri acelati were treated in 

tradl Came mmner with the carbonate of putafli; the precipitate 

af fcad^ formed appeared more copious than in the former experiment, 
and after the addition of 40 grains only of the alkali, no farther 
elfedi feemed to be produced; the fluid affected the mallow- 
paper in the fame degree as in the former experiment. The 
precipitate, being cqllo^ed and dried, weighed 11 grains. 

It did not rad- The afm lithoT^ri acetati did not in any degree redden 
di'niitmugpapei. litmus paper; a few drops of it were added to half an ounce 
with litmvuTut ^ infefion of [itnni.s; a precipitate of a beautiful light 
fufion. blue was iminediaitely formed, while the fli|^^|^wg^]eft tranl^ 

parent and nearly cOtouf^fs. . ^ ^ 

The foiution of Twenty grains of the foiution of acetate of lead. No. I, 
»tctatcgjvc4gr. were flowly evaporated;', the fluid because extremely vifeid, 
aurhy'evap.*^*^^*' length, in lome degree, brittle and tranfparent, and af* 

fumed the appearance of dried gum. It weighed about four 
grains. 

Aqualith. aeeu Twenty grains of tha agm^ lithargeri acetati evom 
give s'Rr. white porated in the fame manner; it became white andopake, and 
a|ptti:.erc i ue. the pfocefs was completed,, it extiibfted.the 

of a number of fcales of a pearl colour. It weighed 
lUMp tjian five grains, 

V 4 . Ai 


afttke refidue. 
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7. A folutlortof gum Arabic was formed} in the proportion Com precipi- 
4>f one part of gum lo lOO parts of water. One grain of iKi# 

foluiion was added to 39 grains of water^ fo that the gum only 
. oonftituted^^^y part of -the folution> a fingle grain of Goa- 
laid dropped into it produced a perceptible opacity. ^ 

8. Twenty gmins g£ th« fali^rated folatioa of the acetate tif— butfcurcctyly 
l^d, bad one grata of the {btufjon of gum added; the effeft ^ 

was bu-ely viiibfe, certainly lefs than in the former experi¬ 
ment. 

I om far from canhdering thefe etxperiments as (cifiicient to 
afford a complete inveffigation of the fubjefi; but I think they 
may enable us to make fome advances towards the truth. 

The 40 grains of the folution No. h contain 11 .6 grains of Forty graint 
acetate of lead; by the addition of the alcali, this was con- 
verted into eight grains of the carbonate of lead. Thefe eight ]« * 

grains of carbonate conlift of 6.72 grains of the yellow oxide, 
and I.28.'grains of carbonic acid.* The 6.72 grains of yellow 
oxide conffft of 6.'12 grains of pore lead, and .6 grains of ox- 
igen, 4 fo that the 40 grains of the faturated iblation contain 
a little more than 6 grains of pure lead. 

By employing the fame reafoning to the anhlogous experl- Forty gmna 
ment with Goulard, we may conclude, that the H grains 
carbonate produced inthlsrsie, coniiff of 9.24 grains of the ' 
yellow oxide of lead, and i.76 grains of carbonic acid; the 
9.24 grains of oxiilc will be compofed of 8.4 grains of pure 
Jead, and grains of oxigen, fo that the 40 grains of the 
/iqua lilhargjfri acetati contain nearly ff|> g^tns of pure lead. 

We fliall not find it fo eafy to afeertain precifely the quan- Dedu^ivn of 
tily of acetic acid which enters into the compofition of the refpeaivo 
acetate of lead, and the aqua Uthar^^ deetati refpeflively; 
but if experiments of M. Thenard'J, we muft^ 

conclgd^ that 11.6 grains of acetati of lead, contain idibout. 
three grains of the acetic acid. The quantity of acid' in the 
a^. lilk. acet. is lei's ^lan that in the acetate of lead, in the pro¬ 
portion of 40 to 60; therefore the 40 grains of ay. lith^ acet. 
will only contain two grains of acid. 

Hence it follows, that 40 grains of the folution of acetate of ComponentFuai 
lead conffff of, • 


*£rbeinfen'$ Chem. Itl.JSO. ■fProuft, Jounu de.Phyf. 
{Ntah^Joura. VI. 223. 

• imi. 





fliR. nosTttcK oil Goulard's extract* 


Grs. Cm 

Lead - (J.l2 r TLead 8.4- 

AcrticAdd 3. The fame quanlily I .j 

ot CTMMlara will < ^_ 

con fill of • - 


f .b* 

,, ui VT'iMiaiu will \ ^ Q4 

Oxv^cnc .6 .._ _ iOxygenc .84- 


Water 


30 23 


V Water 28.76' 


• 40.00 , - 40.00 

converting (hefc proportions iftto quantities of 100 grains 
each they will be us tollows, 

^ r 

Sol. acet. lead. Aq. lith. acet. 

Lead - - - 15.3 21. 

Acetic acid - 7.5 *• 5. 

Oxygene - 1.5 2.1 

Water - - 75.7 71.9 


The former 
bcin{; ji. fatura 
tiuii> 


100.0 . 100.0 

The sKperi- this flatement it appears, that in the aq. liih, acet. the 

in-nts ihcw that oxide of lead and the acid exitt to each other in the propor- 
GoulaidandtW ^,3 jj, 5 jqq to 21.74, and we tind that M.' 

«fitfalt 3 . Tlienard has deferibed the perfefl acetate of lead, as a fait 
in which Ute oxide and the acid cxid in the proportion of IQO 
to 21.79. So near a coincidence between thefe two propor¬ 
tions can fcarcely be regarded as the mere efFeft of accident; 
but niufl rather be conddered as a proof that the fubdances 
operated upon were nearly, if not altogether, identical. Ad¬ 
mitting tins to be the cafe, we mull conclude that the aqua li^ 
thargi/ri acetati i.s a faturated folulion of the proper acetate of 
lead, that it is an etfentially diiferent fait from the fuper-ace- 
—and the lauertate of lead, and that it is not, as has been imagined, an acci- 
a fuper.acetate. compound, but an exactly neutralized fait, the condi- 

tuents of which exid in a condant ratio to each other. 

It happens in this, as in other indances, that the ingredients 
com^>fing the completely faturated compountltifniNlfs a weaker 
affinity for each other than when they exid in a diffi^rStlt pro* 
portion. To this circumdance mud be attributed the fuperior 

fore a better teft ddicacy which Goulard potTefles, as a ted* of animal and ve- 
ol mucus. , . « I ■ ' 

getable mucus, over the luper-acetatc of lead, or the common 

cernjfu acetata. The aqua Utliargyri deetnii is fpeedily decom- 

pofed by the action of the atmolph^re, in confequence of the 

oxide of lead which eiUerst into its compodtion having a 

dronger affinity for carbonic than for acetic acid; ijiis cdcfl 

takes place in a Icfs degree, in a faturated folution olN^A^ 

acetate of lead. 


The neutral 
compound is 
molt eafily de- 
compared, 

—and is there 
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From the firli experiment we learn, that the fuper-acetate Sop«r-acctite oC 
. i- 1 Li • . *1. • II • • j lead nwie folubte 

lead IS moie loiuble in water than is generally imaginea ; gcncrtUjf 

Dr. Thomfoii obferves, that it Is JiflblveJ only Cparingly *; yelfapjoiei. 
we bnd that 100 parts of vvaVer retain in i'oluiiun ‘21 parts df 
‘the fait. 

% 

I*' 

. III. 

A concife Vieiv of t%e Theory of Jlejpiration, By 
\V. Bran&£^ Tfq. (Frovt the Author.) 

Xhe term refpiration implies the reception of atmofpheric Refpir«ioB, 
air into the lungs, and its iubfeqaent emiflion, after having 
produced changes in the blood necelTary to the continuance of 
life f. 

No other gafeous body being capable of prodircing thefe could not be «- 
changes, it was natural to 1‘uppofe, that until we became ac- atim^hclc^’» 
qiiainted with the component parts ot the aUnoi'phere, very anatyfcd, 
little of the true nature of rerpiratioo could be underftood. 

The firft great ftep towards the analytis of the air was made Difcowerlcsof 
by Dr. Prieftley, who in the year 1774 difeovered oxigen gas, 
called by him dephloglfticated aif. But we are indebted to Lavoifcs. 
Lavoifier fur the moft accurate inveiiigation on this fubje£l; 
who from many experiments, which it is not necelfary here to 
relate, concluded that atmofpheric air was compofed of oxi¬ 
gen and aRot, in the proportion of about *11 parts of the former 
to 73 of the latter. The air alfo contains a fmall quantity of 
carbonic, acid, and a con(iderable quantity of water (fubje^ 
however to much variation) is always rufpended by it. 

Some (if the g^ies are totally unreipirable, that is to fay, Oas which on- 
Incapaldti of^Being taken into the luiTks; for whenever ibis is be refpn^ 
attempted, a fpafmodic allection of the epiglottis takes place, the lung<>. 
which by doling ot^ the larynx, Ibuts up all communication 
with the oigans of refpiration. To this dal's belong all thole 

t. 

• Thomfon’s Chcniiftry, fIL 53. 

f RgjTpivaiion has been divided into, 1. lafpiration, or the in- 
grefs of air into the cells of the luligs, caiifed by the enlargement 
of the ^ity of the cheft; 2. Into expiration, or the egreis of air 
iflfim lungs,, caufed by the contraction of the ebeft. 
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Carfionic acid. 
itsel}‘ed>\) as 
d'^ioribcH by PI- 

lacre dc &o«ier^ 


Gafps which can 
be .ulmitccd into 
the lungs. 


Hjdrni^cn and 
Azut kill by mete 
iufl'ccation. 


Gafco which kill 
by a fpccdy poli- 
tive afVion. 


Nltious oxide 
and oxigen kill 
by a flower ac¬ 
tion. 

Atmofphcric air 
maintains life. 

This compound 
fluid lufes its ox- 
igrn by that pi o- 
cefs, 

and e.irlionic acid 
gis i>r>jduced. 


gsfeou^ bodies pofTened of acid properties. The etfefts of 
carbonic acid are deferibed as follows hy Pilalre de Rosier* 
He went into a brewer^s tub which wa* full of carbonic acid 
gus; he at tirfl felt a flight heat throughout his whole body> 
which produced a gjeiUle peiTpiratiun; an itching fenfalion 
frequently obliged him to clofe bis eyes, and on attempting to 
breathe, he was prevented by a very violent fenfe of fuATocafion, 
He wiflicd to get out of the tub, but being unable to find 
the ladder, the neceffity of breathing incrcafed, he was feized 
with a violent giddinefs, and felt a tingling fenfation io bis 
curs. He length contrived to extricate himfelf, and al« 
though he then experienced no difficulty in breathing, he wa» 
unable to diflinguifh the obje^s around him ; his hearing was 
alfo much impaired. On repeating the experiment he found, 
that as long as he remained without attempting to breathe, he 
could readily move or even fpeak, but whenever he tried in* 
fpiralion, a violent fenfe of fuflbcalion came on. 

Blit there aro certain gafeous bodies which may be drawn 
into the lungs, meeting with no oppolilion from tlie organs of 
refpiralion. Dr. Thomfon has divided llicfe into four clafles. 
The firll fet, he obferves, oceafion immediate death, but pro¬ 
duce no viflble change in the blood; they oceafion the ani-^ 
tnaPs death, merely by depriving him of air, in the famft 
manner as were he immerfed in water; the only gafes belong¬ 
ing to this clafs are hidrogen and azot. The fecond fet occa- 
fion immediate death alfo, but at the fame time produce cer¬ 
tain alterations in the blood; and therefore kill, not only by 
depriving tlie animal of air, but by certain fpecific properties ; 
the gafes belonging to this clafs are, carburetted hydrogen, 
fulphuretted hydrogen, carbonic oxide, and perhaps alfo ni¬ 
trous gas. The third fet of gafes may b eJbreatj jiMl for Tome 
time without injury, bfi^t deatif enfoes at lattT^ovi^e^ their 
adion be long enough continued : to this clafs belong the ni¬ 
trous oxide and oxlgen gas. The fourth ^fet may be breathed 
any length of time without injury : the only gafeous body b®- 
longing to this clafs, is the air of the atmufphcre, that com¬ 
pound of oxigen and azot every where fucroundirvg the globe. 

After an animal has breathed a certain quantity of «ir for a 
given time, it becomes totally unfit for refpiralioij; and if the 
air thus refpired be chemically eisamined, we fliall>^d|^tbat 
the oxigen is greatly diminiftied, and that a confidefabl^ 
tit^ carbonic, a ,jd gas has bcon produced. 
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It appears from a number of experiments made by Dr. Hales^ The number of 
Dr. Menzies, and Mr. Davy, litat the number of refpirations in^a*|^inu7e*vafy 
made in a j^ivun time, as well as the quantity of air taken m dlfieient per. 
into the lungst are liable io confiderable variations in different ^ 

-people* Some have calculated the number of refpirations at commanly about 
14 only in a minute, others at ‘20; Mr.vDavy informs es that*®* 
he makes 26 or 27 in a minute; but having frequently endca. 
voured to count the refpiraliops made by difterent people, in a 
given time, and without, their knowledge, I have found them 
vary from 18 to 26 in a nynute* moft commonly, however, 20 
or 2i ; and 21 in a minute make 30,210 in 21> hours* 

The quantity of air taken in at each refpiraCion, muft be Each rpfpirjtiou 
in proportion to the fiase of the perfon and the capacity of his hichw^of 
lungs. About 41 cubic inches of air are taken in at every na.air. 
lurat infpiration. 

We now come to confider the changes which are produced. Phenomena of 
both in the air and blood, by refpiration. 1. On the changes 
effefled in the air. Dr. Prieftley, M* Lavoifier, and Mr, 

Davy, have furnifhecl us with many interefling and inflru£tive 
experiments on this fubjedl. The changes are, 1. That a Sortie air difap- 
portion of the air difappears; 2. That the air expired differs . 

from that hrff taken into the lungs, in containing carbonic and the expired 
acid, and water in the ftate of vapour. Dr. Menzius has“‘'‘*****‘'®‘^* 
(hewn, that ^ih of the air infpired difappears in the lungs, 
and the experiments of Lavoifier, which were made with ' 
mneh prectflon, differ but little from the above flatement. I 
never knew the quantity of air which difappears to be lefs 
than i^th part of the whole taken into the lungs; this may 
however be liable.to variation in different people. 

It has hitherto been fuppofed that the portion of air which The abfoib^d stir 
difappears, confifls of the oxigen only ; Mr. Davy has, how- 
ever, giv^h*tVjae^ery flrong realbn^ for fuppofing that part 
of 92o4e Ukewife difappears during refpiration. He fup- but appe.irs to to 
pofes that the average quantity of air which is abforbed at 
every refpiration, amounts to 1.4 cubic inches, of which 0.2 
are azot and 1.2 oxigen. 

X.ime-v\*aler detects carbonic acid gas in the air emitted The emitted air 
from the lungs, and the quantity of this gas may eafily be 
inated,*by receiving the air expired into a graduated glals 
jar, *ftanj^ing over mercury; a little cauftic foda being infro- 
dnccd^he abforption which lakes placd denotes the quantify 
'•^vTot. XL— June, 1S05. Q of 
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of caibonic acid. Lavoifier has eflimated the quanllly of this 
gas thrown out from the lungs in hours, at about 15.5 
ounces tioy. Mr. Davy makes the quantity thrown out in the 
aiSour one cubic (ame time, amount to !i7 ounces, which is about I cubic inch 
<^very expirulton The quantify however varies fiom 0.5 
cubif inch to 1.5 at di/lctcnC tsmes in the fame perfon, fo that 
But this v3ites. this at counts tor the great variation in the above-mentioned 
experiments. Moreover the proportion varies, in the fame 
individual, during the 24- hours; (or 1 have found the quan¬ 
tity of carbonic acid gas ciniiled from my own lungs, to be 
lather iefs in the morning tliuu loviaiu<i^the evening; but this 
alfo varies in different people. 

Aqueous vapour But watery vajiour i.s alio emitted in refpiration, thegreateit 
Jtj eui'Ucd, jj probably gi\en olF by ihe cxhalent arteries, 

whieh arc fo coploiifly dilperfeil on the fiiilaee of the’Iiings. 
A pait is alfo emitted from the blood in the piilinonary vetfels. 
jn .puntity vi- The cfiimation of its quantity is attended %miIj feme diffi- 
Tiable. culty ; acccording to Dc. Hales it amounts in a day to ‘JO 

ounces: this ih iiovscver but of little confequence, fur it is 
liable to much alteration. 


The blood un- 
deri'ix’s impor- 
nn*" changes 
Juiing icfpiij- 


tt tbioibs air; 
becomes Aorid 
icd; emits car¬ 
bonic icid ; and 
crater ; and per' 
hiip!i hydrogen. 

Variou^theorics 


More important clianges however than thofe jufl mentioned 
are produced b} lefpualion, namely, the alterations produced 
in the blood; whicli fluid, returning from every part of the 
body by the veins, is poured into llie heart; from whence, 
being propelled through the lungs, ii is brought into conla£l 
with the air, undergoing ccitain changes whicli render it fit 
for the nourifhment and fiipport of the body. Thefe changes, 
which are of a very complicated nature, have engaged the 
attention of feveral learned and ingenious philofophers. Dr. 
Thomfon has enumerated them as follows: J. The blood ab- 
forbs air. 2. It acquires a florid red colour, and the chyle dif- 
uppears. 3. It emits c|iirbonic acid, and p8rh*piH(farbon, 4. 
It emifj. water, and perhaps hydrogen. Dr. Pwc/fldfj^M. 
J.avoifier, and Lagrange, have each adopted a different the- 
iirv, by whicli tiicy endeavtiur to explain ilnd account for thefe 
changes produced by rcfpiialion: they are all however liable 
to confiderable objcdlions, and reft merely on the fuppofition 
that the oxigen is alone abforbed. Now Mr. Davy has 
4huwn, that at icaft a portion of the azot difappears in the 


D.ivy's Refearches, page 433. 
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lungs: lie has even rendered it very probabfe that the air ts 

not (lecompoCed, but tliai it is ablurbed unaltered by the 

blood; that it is deconipoled during circulation ; andtthal the 

Uietels portion of azot is again given out. The followingB^r. Davy ap* 

'iridts are in fupport oi’ this opinion : “ When the gafeous 

of azot is refpired, its quantity is diiuipithedj carbonTt:r apicJ with che 0 Kigen» 

gas is evolved as ufoal, and a quantity of azot makes its an-*®* , 

^ A r i 1 bafts from tba 

pearance. Now as this azot did not exifl leparately, it muUreipirarionof o*o 

have been produced by ]he decompolltion of the gafeous ofaaot. 

ide of azot; but its quantity being much lefs than the azot 

contained in the oxide of azot which had difappeared, it 

follows that a partot this lad gas had been abforhed unaltered; 

and if a part, why not the whole ? In that cafe the azotic gas 

mud have been feparated from the blood by the fubfequent 

decompofilioti ot the oxide of azot ablbrbed *.** Atnaofpheric 

air is compofed of exadiv the fame ingredients as the oxide 

of azot, merely in different proportions, and in a date of lefs 

intimate chemical combination. It is moreover natural to afkiOxIgcn alone te 

that if oxigen were alone ahtorbed by the blood, why (hould proper foi 

not anfvver the fame purpofes as air i It is well known that 

this gas cannot be refpired for a length of time without pro* 

ducing fatal conlequences; but even when if is felpired, the 

quantity (of oxigen) which difappears is much fmaller than Much lefs is ab- 

when a like quantity of atmofpheric air is breathed for 

ferae time. Mr. Davy has given the following experiment inquamity of at- 

proof of tin's fad: He breathed 1S2 cubic inches of oxigen ”'"^P,^'®r*c air is 
. - I .-r . . breathed, 

gas for half a inmate, 11.4 c. inches diiappeared; whereas 

when the experiment was repeated tinder the fame circum* 

dances with atmofpheric air, the quantity ablorbcd amounted 

to 15.0' cubic inches. 

It was firft obferved by Lower, that'fhe colour of venousLower fiiil ob- 
blood, wh'ich is dmk-raddifh purple, Was converted into cobur 

fioi^fewrliit colour of arterial bloody in its palTage throughjn venous blood 
the lungs. The phenomena of refpiralion, however, dill re-^y lefpiratbii. 
matned unexplained, until Dr. Priedley publiflied his experi¬ 
ments on the changes produced in venous and arterial blood 
when put in contad with certain gafeous bodies. “ f He ob-Prleftlcy ihcwed 
ferves, that having introduced pieces of the cralTamentum jh* abJorptioa •# 

* , OXigQO. 

* ThoAifon’s Syfteiii of Chemiftry, Vol. IV. page 712. 
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coagulated flieep's blood into dr-plilogiflicalcd air (oxigen gas); 
the blackeft parts atruiiied a florid red colour, and that more 
readily Ilian they would have tione it' common air only had 
been made ul’e of: Wiieroas the brighlvfl red blood became 
preienlly black in any kind of air until for refpiration, as in 
fixed ait, dfc .; and after having become black in plilogifti- 
cated air (azni), it regained its red colour on being brought 
into conta/^ with common air, the fame blood becoming al- 
tvinately black and fcarlet, by being transferred from phlo- 
giliicatcd into dephlogifticateil air, and tree verfu” 

'Thetc then ina)' be regarded as the experiments which gave 
origin to all rubl'erjnent enquiries, * 

The food which is taken into the body is converted into 
chyle and eKcremeiit■** ; the former of which is abforbed by a 
fel of vetfels termed lafleais, which convey their fluid info the 
thoracic du6l. The term lymph has been applied to that fluid 
W’liich lubricates the furfaces of all the circurnlcribed cavities 
of the body : This fluid is abfoibed by a fet of veflcls termed 
lymphatics, which of coiirfe originate in every part of the 
body i they like wife terminate in the thoracic du£l, which 
therefore is the great relervoir of the abtuibent fyftem; it re¬ 
ceives the chyle and lymph, and conveys them to the blood ; 
tbev arc here dccompoled, and converted info new fubflances 
nccefl'ary to the fupport of the body. Now the coagulable 
lymph, or fibrina, appears to be the moil eflential part of the 
blood, for it is employed to fupply the wafte of the mufcles, 
iVf, and Dr. Thomlon has accounted for its formation in the 
following mannnerf; It follows,” fays he, *MVoin the ex- 
periments of Fourcroy, that flbrina contains more azot and 
lefs hydrogen and carbon than any of the ingredients of the 
blood, and conl’equenlly alfo than any of the ingredients of 
the chyle. In what manner the chyle, or a<f)art of it, is con¬ 
verted into flbrina, it is^'inipoflible to fay : We are t? 9 t/vtfji- 


• The food, on being received into the ftomach, is converted into 
ri I'ltlpy fubftance termed chyme. This alteration is eftedted by a 
peculiar fluid called gaftrtc juice, which is fecrcted by the internal 
coats of the ftomach. The chyme thus formed is propelled into the 
duodenum, where it meets with the bile, which converts it«into a 
fluid much rqfembling milk, tertned chyle, and into eacrenicnt. 
f Thomfon's Chemiftry, 2d Edit, Vol. IV. page 735 j( ^ 
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cienlly acquainted with the fubjcft to be able to explain the 

prooefs. But we can fee at leaft, that carbon and hydrogen Ufe of refpira- 

ihiift be abftraded from that part of the chyle which is to be ‘hatcon- 

. , , , r I n ncxion. 

converted into tibnna, and we knew that thule lubitances are 

'a^ually thrown out in relpiratiom We may conclude then 

that ont' ufe of the air abforbed is to abftraft a quanTily of 

carbon and hydrogen from a part ot the chyle by compound 

affinity, in fuch a manner that the remainder becomes fibrina: 

Th'irefore one end of refpiration is to form fibrina. 

It appears then, from i|je above-mentioned fa£ls, that the I-if: cannot tub- 
perfedlion of the blood is almotl totally dependent on refpi- without it. 
ration; whenever therefore this function is fufpended but for 
a very fliort time, death is the conleqiience. 

It is well known that all the more peried animals polTcfs a The elevated 
temperature confiderably higlier than the furrounding atmo> [hTmorc^perf^ft 
fpliere; the caufe however of this increafed temperature, re- animals iscaufed 
maiued unexplained for a confiderable time. At length Dr. 

Black’s theory of latent heat became known, when feveral fation of ah. 
ailenipls were made to explain the caufe of the increafe of 
temperature, or ftandard heal of the body, but none of them 
were falisfatSlory, Dr. Thomfon has however given us the 
following ingenious theory ; As tlie air is abfotbed unaltered 
by the blood, it is evident that it will give out the grealeft 
portion of its caloric during circulation; that portion therefore 
which is emitted at the inllantthal the air combines with the 
blood, is united to the carbonic acid, converting it into the 
flale of .gas,'and the water into vapour. It appears more¬ 
over, that the heat of the blood is fomewhat raifed during 
circulation ; for Mr. John Hunter found that the blood in the 
heart was a degree higher than in any other part of the body. 

From the fa6ls wliich have now been alluded to, it appears Recapitulailon. 
that the following thanges are produced by refpiration: The 
bloMi^ is%{:>»opelled, by tlie contraction of the heart, into the 
pulmonary artery, which, by its numerous ramifications, con¬ 
veys the blood into Ihe fmall branches of the air-cells of the 
lungs, which are of fo fine a texture as to admit the abforption 
of a portion of air. I'he blood having undergone this altera¬ 
tion, is returned into (he heart by the pulrnoiunry veins, from 
whenee*it is circulated over the vjhole body. During the cir¬ 
culation, ^ihe* air which has been abforbed undergoes a gradual 
decoroj^fition j carbonic acitl and water are formed, which, 

together 
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together with a portion of assot, are returned by the veins, and 
thrown out as the blood palTes tbrougii the lungs. A hefti 
portion of air is at the fame time ablorbed, and the above 
changes repeated. 

Thefe then are the effefls of refpiration, as far as we are at 
prefent acquainted with tliein ; but tins important branch of 
phytiology ftiil remains in contiderable obfcurily. 

yirlington Streett WILIJAM BRANDE. 

jipril 2.9, 180o. 


IV. 

Jnftru&ion on the Proccjps difeovered fty d;/. Bk alle, o/* Amiens, 
for watering Hemp in Two Hours Time, in all Seafons, w'Uli-* 
out injuring its duality *, Pubhjhed by Order of the AJinifter 
of the Interior of France, 

In the month of Fru£lidor in the year XT. (September 1803.) 
the government called to Pans M. Kralle, of Amiens, the in> 
venior of new procetfes for watering iienip. This difeovery, 
which is interefiing to agriculture, mamifatlures, commerce, 
and the marine, had engaged its attention; oiders were given 
to make the experiments requilite to afeertain its value. 

Every thing which could elucidate the principles and 
praflice of M. Bralle’s procefles, which could prove and in^ 
fure their fuccefs, was put in pracljcc. Numerous and varied 
trials were made in the prefence of M. M, Monge and 
^erlhollel, fenators, and Teiflier, member of the InlTitutc. 
M. Molard, adminiflri^lor of the confervatory of arts and 
manufaflures, direcled tliefe trials, and carefully purfued 
them for ftx months. ^iTbe refuUs were equal to the ck- 
pe^Tations that had been formed. » . 

Fr«jm the account rendered to his irpperial Majefty, it was 
judged that the knowledge of a more eK*p,editious method of 
watering hemp, than thpfe employed at prefent, which 
is pradipable at all feafons, and is in no refpedl injurious to 
health, bv means of which a greater produce can be obtained 
from an equal quantity of the materials; and, which,muft extend 


From Bibliothequc phyfico Economique, i^rumaire, At*, JCIJI, 
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anH multiply the cnllure of an extremely valuable plant, could 
not be lo<» extenfively publiflied. In conformity to this defire, ’ 
we thall briirfly defcribe M. Bralk's procefles, relate the 
experimei.t' which have been made, and offer (bnie nbferva* 
'lions on the utility and advantages which are prooiifed by this 
new difcovery, ^ . 

§1. • 


M. Eratlt'’s pro- 
cefs. The 


The ProQefftn of M. DraVk. 

The means used by M. watering hemp, arc 

1ft. Water is healedJn a vefleJ to the temperature of from i/rteeped 
12^ to 75® of Reaumur's thermometer; (200® tahr.) in hot water 

2nd. A quantity of green foap (fitvonrerd) is added pro- 
portional to the quantity of the hemp to be fleeped. 

3rd. The hemp is then immerfed fi> that it (liatlbe covered by > 

the tiuid, after w'hich the veilcl is ciofed, and tiie fire put 
CHlt. 

4ih. The henip is kTt in this flate of maceration for two 
1k)iii-5, and then taken out. 

The weight of foup required for a complete fteeping, is to Proportionsi of 
that of hemp-ftalks as 1 to 48 ; and the weight of (he hemp dj’-anjcics. 
to that of the water as 48 to 650. 


Several fteepings may lie made one after the other. It is Th? procifsmay 
fufficient, l>efore each new immeifion, to add a oVcr**b^ 

foap water to replace what was ahforbed by the preceding, ilic lame wa.rr. 
and to raife the temperature of tlie bath to the above degree. 

The fame water may be thus employed for fifteen fucceftive 
days. 

When the bundles are taken out of fife fteeping veffel, they 
are covered with R layer of ftraw, that they may cool gradually, 
without lofing their humidity. 

Next (lay they rffe Ppread on a floor, pnfhing the bands to- Biralting thi* 
waipvft lllte ^op of the flems, and a roller ot ftone or wood, 
loaded with a weight, is parted feveral times over them, to 
crufb them, and difpt^fe the tow lo‘ be eafily fcparaled from 
the reed, which is elfe^ed by beating. Whether the hemp beating, 
be wet or dry, it peels completely in either ftale. 

y\f(er having lied iJie handfulis of the tow peeled off while 
wet, at the^top, they are fpreati on the grafs, turned, and, 
after five or fix days, carried to the warelioufe. 


The 
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Tfie bandfulfa of fteeped and cruftied hemp which are in¬ 
tended to be beaten and Gripped dry mu ft alfi) be expofed on 
the grafs ; this operation being abfolutely neceft'^y to whiten 
tl)e low, and facilitate the reparation of the rei^d. 


The experiments 
weie varied to 
afceita n the 
fcquifitc 


Temperatoref 


ttme, and 

proportion of 

p)dy. 


P-efuUr or 
l^encral obterva- 
tions on the 
piuctfs. 


§ II. 

Recapitulation qf the Experiment*. 

By means of a portable fteeping veftel, difterent quantities 
of hemp were fteeped^ the temperature of (he foapy liquor 
was varied at pleafure, and the fl^te^of (he hemp wa? obferved 
during the courfe of each operation, of which the duration 
was more or lefs prolonged, in order to afeertain ; 

I ft. The temperature which the foapy liquor ought to have 
before the immerfton of the hemp; 

2nd^ The time neceftary for a complete fteeping, at a de¬ 
terminate temperature; 

3rd. The quantity of foap abfolutely neceftary for a given 
W’cigbt of hemp-ftalks, weighed before the inimerfion, &c. 
From a great number of experiments made in the monthb of 
January, February, and March laft, it was found, 

] ft. That wajtq: containing the quantity of green foap directed 
by M. Bralle, for a given weight of hemp, eftedts the fteeping 
completely; 

2nd. That the fteeping is fp much the more fpeedy as the 
temperature of the fluid is nearer to ebullition, at the time of 
the iinmerfton of the hemp ; 


. 2fd, That if the hemp be kept more thap two hours in the 
fteeping vcfTel, the time preferibed by M. Bralle for obtaining 
a. complete watering, thi; tow ieparates equally well from the 
reed, but it U'Cquifps i. deeper bolpur, and Ipfes part of its 
ilrength; , : 

4th. That if the hemp bq immerfed in a«cold foapy liquor, 
and heat be then applil‘d, the fteeping fs not acfoa^pUft^d 
fo perfe^ly, whatever degree of temperature, may be given 
to the liquor, apd hQwqver long the impieriion may be con¬ 
tinued*; 

5th. That the bundles of hemp immerfed and kept vertically 
in thd veflel, are fteeped more, uniformly than if they were 
laid horizontally; and this pofttionalfo facilitates the mafiipula- 
tion. 

* Frobably the fluid between the fibma is not heated, be?hvfe its 
fondu£ling power is bad, and it is prevented from circulatitig."^. 
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§ III. 

* t 

Ohfervations m the Ulilitjf and Advantages of the Nexi'DifcoKcty* 

Two methods only of keeping hemp are generally praflifed. Defcriptlon <if 
' The firft confifts in fpreadiiig the plant on ihe grafs, o”d 
turning it two or three limes a week, unli| the air, (heli^U, t|;ieas heretofore 
dews, or the rains, have difpoled the tow to feparate cafily '•'onf'Sfo’fmeon the 
the reed. The refiilt is obtained iti a longer or (horter time, grafi. 
according lo the weaihoi; and the ftate of the air; and fre¬ 
quently, in certain countries, the operation is not finiilied in 
lefs than forty days. ' 

The fecond coiiti(is*in immerfing the bundles of hemp in». Steeping; 
rivers, brooks, ditches, or pools, and keeping them there for 
eight, fifteen, twenty, or even thirty days, according to the 
degree,of the heat of the water, or of the atmofphere, 

I'he maceration effected by both thefe procefles is frequently Thcfe procefles 
incomplete, and alw'ays unequal. By following the firft, ihg 
cultivator is liable lo have his crop difperfed by the winds, or 
injured by long rains; if he adopts the I'econd, be runs die 
rifk of loling a part of it by the overflowing of the rivers, or 
of its being covered xviih mud. The firft method in particular, 
is liable to the ferious inconvenience of depriving the national 
marine of part of the hemp produced by our territoryit is 
known that the tow produced from the hemp which has been 
expofed on the grafs is not ufed by the government. 

The fteeping of hemp according to M. Bralle^s procefs, Superiority of 
requiref only a copper cylindrical vcflel, placed on a fmall^' ncwproceft. 
furnace of bricks. 

,A fteeping veffel of this kind^ containing 24-0 litres of 
water, (52 ale gallons) is fufficienl to fleep 18 kilogrammes of 
berap‘ftalk$, (about 40ib.}.and as the operation is completed 
in .two hours, 10# kiliugranfroes .(22llb>) may be eafily fteeped 
in^iodaya • ^ 

This method appears to deferve the preference over the 
former ones, on many accounts. 

1 ft. The fteeping is prafitcablc all the year, except during It is practicable 
very hard frofts, -when it is dillicult to dry the hemp. But *** 
when it is to be peeled wet, the cold is no longer an obftacle; 
it is (Tien only neceffary to take proper precautions for pre¬ 
venting the*tow from freezing in its humid ftate, 

^ ^ 5 


2nd. The 
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2nd. The lime of fteeping being only (wo hours, affords a 
faving of time of great value to the cultivator, particularly 
daring the (eafon of barvelt. , 

3rd. The workman has no caufe to fear any injury of hi* 
health: it is futScient to keep up a current of air while the 
bttpdIeS are plunged into and taken out of the deeping veflTe! i 
the handluiis of ffalks or low, which are afterwards expofed 
on thegrafs, do not emit any bad fmell, or vitiate the purity 
of the air, whatever may be the quantity of hemp dried at 
once in the fame place. 

Every one knows, ihal when the bundles of hemp ileeped 
in water in the old method, are taken out and waflied, they 
emit an infeftious odour which becomes infiipportable during 
the heats, and to which ferious diforders are aferihed, Tl;e 
s'alley of the department of ihe Somme, and many others in 
which hemp is deeped, afford too convincing proofs. The 
waters are rendered unfit for the ufe of cattle, and the iilh 
contained in them are frequently defiroyed. 

To accelerate the operation of fteeping by the new procefs, 
in countries where there is an exleufive culture of it, inffead 
of the portable fteeping veffel which was made tife of in the 
experiments, the following apparatus may be adopted, con- 
ftfting of a boiler and four wooden tubs, ferving for fteeping 
<reflels. 

After having heated ll>c foapy matter to ehullilinn, it is 
foflfered to flow through a cock, into two of ihefe tubs filled 
with bundles of hemp, and cloferl by a cover; while the fteep¬ 
ing is going on in the two firft tubs, the necefTary quantity of 
liquor is heated, to befctmVeyed into the other two, which are 
alfo filled with bundles of hemp, and clofed with lids. 

By means of this very Ample appatalus, a confiderable 
quantity of hemp may be fteeped in a. day*wIthout interrup¬ 
tion. » 

ith. The expence of fteeping in w’ater, compared with that 
required by the method of M. Bra He, w nearly the fame, 
when the fmall fteeping veffel is made u.fe of; but if a cauldron, 
radier large, and the fteeping tubs which hare been mentioned 
are employed, the coft will be diminiflied more than a half. 

In fefl, the expence of th|p firft includes tire conv^ance 
of the hemp to be fteeped, the lime employed in ^rtning the 
bundles of hemp into a fort of rafts, iliat (hey may i)^ funk 
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by load'll^ them with ftones, turf, clods of e^irtb, and even 
mud;, in fixing and fecuring thefe rafts by driving in flakes; 
tedious woii<k» and the more troublefome, becaufe- IQ 
kilogrammes of herap-ftalks cannot be immerfed without a 
•weight of 15 or 20 kilogrammes, and, alter the deeping, all 
this mafs mud be removed, to take the bundles out«of the. 
water, and waih them.- ’ ^ ' 

The cod of the new procefs confifts principally in the price 
of the fulvent made ufe which, amounts to abnut eight 
centimes for a kilogramme of tow. To this fliould.be added 
the price of conibunible*necefrary for heating the liquorj if 
this combodible was rtot afforded by the reeds of the bundles,, 
whether they are peeled.wet; or dry. 

At an equal expence, the new procefs is CilU preferable tp 
the old, becaufe, from what has been faid, it renders the 
manipulation more expeditious,and more eafy. 

5lh, ^ight kilogrammes of bemp-ftalks deeped by the new' comparativepra- 
procef*;, commonly produce tw’O kilogrammes of pure 
by peeling when wet; whereas hemp fleeped in water by the 
old procefs, and beaten, does not yield more from eight 
kilogrammes than one and a half. 

The dry peeling of hemp fleeped in the old way does not 
produce the fame quantity as ^at which is peeled when wet; 
the breaking of the reed in many places occafioiis a greater 
iofs of low. 

The Iwimp being walhed, beaten, and combed in the old 
method, a kilogramme of long tow is obtained from four 
kilogrammes of the rough , tow; the remainder is fliurt duff, 
hards and dud. 

The fame quiwtity of ,hemp, manipu.lated in the new way, 
yields two kilogrammes of long ipw, one kilogramme of 
fecond tow, and#bout a kilogramme of diort duff and hards. 

Jlhos from eight kilogrammes hcmp^'flalks. two kilo¬ 
grammes are obtained in rough tow by the new procefs, and 
from this rjuantity, is obtained one kiUogramme of the drd 
tow, which does not exid in any ktiowamanipulalion. 

6th. The inhabitants of tite banks of rivers and of theExtenfion of tHe 
valleys, are almod the onfy perfons who cultivate hemp 
they <owe this privilege to the vicinity of the waters, and 
the fimnicMly of the foil. By \he new procefs the culture of 
hcip|[)/^ii] be extended to all places, and procure a new and 

very 
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^ very advantageous occupation to the inhabitants of the plains^ 
tlie land of which is much more vegetative than that of the 
marflies. 

It is an error to fuppofe that hemp cannot grow to a great 
height in the plains; it is a fa£t, that it riles to the height 
of,two yards, in lanid which has been well ploughed and 
manured, when mild rains have promoted germinanation 
and growth. 

It is equally a that there is ^very w'hcre a fufficient 
quantity of fpring or ciftprn water to Hcep the hemp by the 
new procefs; if droughts (hould fupervene, which betides ate 
only accidental) the tleeping may be deterred. 

It will, therefore, be potTible to cultivate hemp in the plains, 
and in low lands, which are always rich and fertile, though 
frequently without fprings of water, and to augment not only 
(he mafs of our products, -but alfo our riches of tins deferip- 
tion, iince one acre of good hemp yields as much proht as two 
acres of wheat. 

Summary of the Such are the eflfedls which may be expected from M. Bralle’s 
advantages method of peeping hemp. It Is, as was obferved at the 

arifing from this r . • • n i- • ■ • ' 

prucefs. commencement or lots initruclion, more expeditious than 

thofe hitherto employed ; it perfe£ily completes the fteepirtg; 

it may be ufed at all feafons; it does not alfedl the purity of 

the air; from an equal quantity of materials, it procures a 

more abundant produce; and lalliy, it is well calculated to 

extend the cultivation of the plant itfelf. The enlightened 

lovers of agriculture, and well-informed proprietors, who 

live upon and cultivate their OAVn eflates, - without being 

Haves to the cuftoraary pra^ices, will adopt it, and fecure its 

advantages, by repeiitirig the experiments ~ which have 

afe-ertained its merit, and alfo ,by making trials on a more 

extenlivc fcaie than thofe vvhicli look place ifi the confer vat ory 

of arts and manufaflures. Their example will be Jbllov^^d, 

the procefs of M. Bralle will be extended, arid we tliall fee 

portable Beeping veflels,. iimilar to thofe uted'by M. Moiard, 

multiplied; a cheap apparatus which requires very Httic 

repairs, and by means of which the hemp grown through the 

extent of one or of leveral communes may be Beeped even in 

the field on which it grew. 


V; 
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V. 

Defcription qf a Portable Steam Engine. By Mr. Matthew 

Murray. 

To Mr. NICHOLSON. 

S I R, 

1 TAKE the liberty? of banding yoa the defcription of a port¬ 
able fieam engine of my, conflruftion, which you will have 
the goodnefs to mfert in your Philofophtcal Journal, I will 
jufl obferve it is reduced tothefeweft parts that pra^tcal utility 
will admit, which muft nOcellarily render it of great advantage; 
as the Umplicity of its parts make it nearly impoffible to be 
out of order witli a very moderate degree of management. 

The following defcription and reference to the plate willcK- 
piain the nature of this engine. 

I am. Sir, 

Your much obliged humble fenmnt, 

MATTHEW MURRAY. 

Leeds, May 1th, 1805. 

Defcription of a Portable Steam Engine.'-—^Plate VII. 

A A Keprefents the ground or floor on which the engine Defcription of 

B Section of a recefs made in the ground for the beam O 
\o work in. 

C. Iron cifiern relling upon the ground or 6oor covering 
the recefs for the beam. 

D An opening in the floor to admit a boy to oil the centers 
of the beam. 

£ A double fl^am cylinder, having an upright pipe in the 
in^fiEmo^iate fpace, which effe^s a communication between 
the top and bottom and the valve box G. 

F A Ream pipe that communicates with the boiler through 
which all the fleam patfes and furrounds the inner cylinder in 
its way to the valve box, prior to its application agatnfl the 
piflon. 

G •The valve box fixed upog a projedlion from the cylin¬ 
der bottom,* having an opening or conne£lion with the interval 
betwedn the two cylinders. In this opening is a regulating 

valve 
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Defcriptionof valve for adjuring the quantity of fieam (that a£l$ againft the 
pifton) in its palfage through the valve bos. There are alfo 
three other openings in the bottom of tliis valve box, one of 
which connefls with the top of the cylinder by the pipe in the 
intermediate fpace, the fecond with the bottom, and the third' 
w,ith the eduction pipe that leads to the condenfor. Two of 
thefe openings are alternately connefled together by a Hide 
valve,* while the third is left open for the adniiflion of Hearn 
to the piHon, this valve changes its pufiLton at the end of each 
ilroke of the piHon, and performs the purpofes of the moft 
complicated machine. 

H The air-pump conneded with a condenfer at the bottom 
of the eduction pipe. 

I. The fly wheel fixed upon an axis which receives its 
motion from a crank conneded with the beam by the rod K. 

LL Two rods for conneding the motion of the piflon to 
the beam, thefe rods move perpendicularly by a motion which 
could not be conveniently fiiewn in this view without render¬ 
ing it conftifcd. 

M A fpherical triangle turn'd by the crank for moving the 
Hide valve by the horizontal rod .N that conneds them toge¬ 
ther. This motion has the advantage of preventing the engine 
from ever turning the contrary way round from that which it 
is wanted to go, and prevents the noife that is ufually heard in 
engines. 

O The beam attached to the bottom of the ciflern C by 
means of the hanging carriages ?. 

Q A reft or fixture in a wail for the end of the fly wheel 
fhaft; this will vary according to the fituation where the eri- 
gine is to be fixed, or it may be fupported by a metal ftandar^. 

K. Index to the injedion cock that admits water to the 
condenfer. jVo/<r, The ciflern is to be kept Nearly full of water 
during the lime the engine is at work. 

The cylinder G and volve box E muft be fiirrounded on all 
tides by a cafe (not fliewn in this view) the fpace between 
filled with charcoal to prevent the tranfnnifton of heat. Which 
if eftedually done will woik with the Icafl poffible quantity of 
coals, as it combines the advantages of every other engine 
hitherto known. By detaching the air-pump and condenfer 


* For thefe valves 1 tevk out a patent In ISO?. 


j^wliich 
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(which may be done in lialf an hour) and where water ainnol Defcription of 

be had for coiidenf'alion, this engine may be worked by the 

jircirure of fttong ftcam alone, as the internal cylinder is kept 

as hot as (he ilcam in the boiler. * This dangerous plan never 

ought to be reforted to but in cafes of neceffity, as it is no fav- 

siig of coaU, and Rs there can be no certain rule whed to 

continue tl>e ufe of the boiler, the weaknefs of which is not 

pi evented bv putting (he fire in a lube in the infide of it. This 

engine rct^iiires no framing nor mili-wright work in the fixing, 

but rnerel) boiling clown to the flour it (lands upon. It takes 

up very liiiie room, and all its parts are within reach; without 

the necedity of uppei*flac>rsor flages, which would be the cafe 

ii the beain was above; but by being fixed below and alone, 

it has no tendency to move from its filuation. 


VI. 


ixltcr from Mr. J. C. Horn blower. Engineer, on ike Mea- 
. Jure i(/ force by Hurfc foveers. 

To Mr. NICHOLSON. 


Dear Sir, 

I AM induced to (rouble you on account of the prefent un- Unccrt/.lnty of 
fettled tiale of things refpeflmg what is ufually called the power p^cr”o' 
if ukorfe, i do not know why a matter of tliis fort ihould a horfe. 
remain fo difregarded, efpeciaily ns it has fo long become one 
of our data, comprehending the unities of weight, fpace and 
time, by which we are to be uillierflood in our communica> 

tions.on the fu'jetl, and by which we are to afeertain the pre- 

• • 

nre at prefent workeJ in London and elfewhere 
by the mere force of without cond^nlatiuti, under Trevithioi^)'' 
patent. The force i^ from 4o to 60 lb. on the round inch; a prt(« 
iure equal to about S5 fatliums of water at the mod. Various af- 
feftions and repoits concerning the Ikfety, the economy, ahd the 
other efTefls of thel'c engines nave patTed under my notice ; but the 
tntereft^d fituation of fomc of the narrators on both fidcs, and dte 
fliort time of^trial, have induced me to wait for more fafls before I 
(hould give any account of the engine in this Journal. 1 hojpe to 
do this a few menths hence.-^W. N. 

ci(e 
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ciTe value or effect of any mill or engine in and about London, 
Indeed I do not know why it was adopU^i ior the pnrpolos in¬ 
tended, ii being To indctinitc. 

This unity pro- I Can caliiy conceive it probable that fomebody who has cm* 
bably arofc liories for foine time in miII*work, may have applied to 

beTngf”lfrt?tutcd^2 ^f’K^^cer, and (aid '* I have a mind to have my work done 
&r horfi-s. by a fleam engine inflead of horfesi for I am lo a point that I 
fludi fare money t)y it, and pleafe to give me an eftiniate of tho 
coft of an engine that will do the w'oik of my horfes;'* and 
then the engineer fets about getting information as to w'hat 
may be deemed the effecl a liorfe can prodoce, and calls it the 
Defaguliers horfi power; and perhaps liaving DelUgulicr’a Experiraienlal 

at hand, applies lo him, and there he finds that a 
ail’e a lioglhead of water ,“>(} ltH;t high in a minute; 
then what is the weight ol a hugiin-i l ol water, and he finds 
from (bme particular^ n lated by iiim, ‘Jml vol. page* 505, that 
a hogftiead of water is cijual lo .;j0 lb. but <d what ineafuie 
is uncertain, for tho ale hogrtiead, 51 gallons, is 5 K) ib. and 
the w'ine hog (head, 6Ii gallons, i.s "iO! Ib. re( boning the cubic 
foot at 1000 ounces avoirdupois. 

Another efti- Some engineers w!io have very nnceromonionJly taken the 


, -- B lltIVRI 

550 Ib. raifcd SO, 
feet per minute. 


mate; ncaily 
double ifaxt of 
DcfaguUcrs. 


lead in this affair, have adopted I do not know what lor a d<4- 
/«/«, but the reCuIt is tliis: ^Vn engine by calcuidiing 10 lb. on 
the fquare inch, making the whole prclTuie — 1000, moving 


through iiOO feet jier miiuiie, is called a jaui-iio/ji engine .— 
Let us fee tlicn what will be the efiei’d ot one horle according 


to this fa^. 

II 2000f)0 

1000*“* x200*** = 200000 = the wliole effcfl, then-- 

=: the effefii of one horfe. Now compare this vvitli tlie eflimate 
of Dr. Defaguliers, which is a liogfltead of waier at 550 Ib. 


50feet high in a minute; 550!b.x50ft. =^750ttand ; 50000 
—27500 = 22500 = live difference between one of Mr. 
Watt's horfes anil one of the dodor'.s, on the former of wtnch 


I make no comment. 

8&ieaton*s efti- jvfr. Smeaton, whom I hold as having foperior claim topre- 
|^^tlian*^iDe-*^ cedency on fubjeds of this nature, has utterly tiilapproved of 
faguiicrs. Defagulier's experiment by, the moft powerful conviction of 
its fallibility, formed by conciufions drawn from (ferling ex¬ 
perience in the accompldhm^nt of works on a large (bale; and 
he flates the greatell cffedl to be 40 leet high in a minute; but 
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fis this is fllill in the cornranniy d .i-, to the wciffht 

of the hojjfliead, 1 would rath*;! iiun i ^ ' 'vlict itci.e nnHe 

their jsperiinents on a weight of tolid matter, esprcfied in 
terms which cannot be mitlakciu 

I remember to have had feme convfTGition on thisj'ubjcff Mention of 
many ^^'cars ago, with the late Samuel More, at that time l’»- tarred 
cretary to the Society for the Jf-ncouragement of Arts, &c. agalnft hort^s, 
when he fliewed an iuUrument Conllruflod on purpoCe to de- wlA 

termine the rcfiftance agamft horfes at plough. I do not re- io -i >riiinrMt. 
colletJl that C made any minutes on the refiilt of our converfa- 
tion, fu can only fay IhiiL his relation of the fa6l furprifed me, 
until 1 came to compare it with the effedl of horfes adtuaily 
applied to overcome a load drawn up a (haft in a mine; but I 
had not the fame means of determining the re-adlion that ho 
had; however, the refnlt o( his experiment may be feen in the 
Tranfadlions of that Society; fome obl'ervations on it may ho 
feen in the “Sd vol. quarto, of the Philofophical Journal, page 
136, only t!icre feems to be a miflake in the dedudliou isi the 
note: it tliould be 10 :: 1373 : 52 -{- 

1 much wiib to have an experiment like Mr. More*s made Proimfcd experi- 
bv a (ledge drawn forwards and backwards on a level road, 
with Mr. More’s inftrument placed between it and thebnrl'es; 
fuch an experiment would be very praflicable, and the fmall 
deviation from the true level of a road would be compenlated 
by alternately going firft one way and then the other. 

It is true that we are Ijecome pretty well acquainted with Uncertainty of 
what may bt^ done by hor(‘es in grinding malt, pumping liquor 
and worts m breweries; out there are Jo many fortuitous cir- from gvi-.'i'n,; or 
cuinnances to be regarded, even here, that nothing derided pumpmg, &v,. 
can refult from the clofcft inveftigation. For inftance, fome 
brewers chufe to have their malt grxmnd much lower than 
others; the pump-^ork is executed i^ fome breweries under 
ve^^<li(fcn:nt advantages, and from local circum(lances may 
be retarded by the inertia neceiTary to communicate motion 
from the wheel to the workj adding the diiferent condition of 
valves, buckets, &c. All ihefe conliderations demand fome 
iwMriabk refiftance to be overcome by the exertion of the horfe, 
and 1 know of nothing (o appropriate as that 1 have jufl men¬ 
tioned. • 

The power of a borfe (by which I mean the mechanic 0ifflcu'»v of 
oowerj is not calily afccrlaineil. It has fcarcc any analogy "ot 

VoiyXI.-*JUNE, 1805. H with work, but the 
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dafs of horfes with a vi'eight defcendin^ through a given fpace or a quantitj 
employed, water falling a given height, and therefore is better ex- 

prefled by the terms effeft, reflftance, re-aftion, &c. and 
even then, to be any thing like precife, we ought to diferimi- 
nate vyhether brewers* horfes, or higlers* horfes^ waggon horfes 
or coach horfesi heavy horfes or light, and if you will go into 
the country among the coaUminesy you will have another clafs 
of thefe animals, which I know not what to call unlefs it be 
poor horfes, full w'orked and half Harved; in fliort, I mean 
that neither one or the other oughtdo be taken into the account 
as the meafure of a mechanic potoer. ^ 

Mr. More’s Neverlhelffs it feems defirable to have forac popular ex- 
eitimatc of 8olb. prelBon for the application of whatever may be fuhflituled in 
Th^ts nwrly**^* plsc® of horfcs, whether fteami water or wind; nor can 
thicL fouiths ofthere be any objection to faying, equal to the work of fo 
* many horfes,*^ provided we can attain to a clear, unequivocal 
and (bmewhat exa^ value, attributable to that power, and if 
' I may give my own opinion, I think Mr. More has dated the 
utmoftefTe^ to be 80!b. three miles per hour, in fiich horiesas 
arc proper for giving motion to mill-work, and at fuch fpells as 
wil! nut exhaud the breath or drength of the animal. 

Remarks. f furprifed to find this mode of calculation has obtained 

fo far as to determine the power engines employed purely as 
pumping engines, as lately at the Tunnel, the New Docks, 
&c. but I am glad it reaches no further than the biib of mor¬ 
tality, and 1 bear that the Dutch melliod of holding goods to 
warehuutes has lately been adopted atfbmc of our new'docks. 
O tempora, O mores .f While other countries are availing them- 
felves of the application of the fleam engine in place of ani-* 
mal labour, we are taking up the expedients of thofe who have 
fcarce heard there is^any fuch thing as a fleam engine, or who 
cannot appreciate its v^ue on that degree bf evidence we have 
in our own country. 

Whether the objeded lo by fome to alter the prefent data, 

horfe power or however erroneous, as we fliall be obliged to require 20 horfe 
uot'^it^ought engines indeed of iO (for it appears the edimate is nearly, if 
furciy CO be free not quite cint. per ant. more than it thould be); but even that 
hom ambiguity, make no difference in any refped than as makinjg a rent 
in an egregious error; the cod of an engine cannot be altered 
by it, nor the confumptlon of fuel, but a material convenience 
would be the refult of fuch a regulation, confidering (he ad- 
, 3 ^ vantage^ 


Remarks. 


Whether the 
horfe power or 
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Vantage of a coincidence in this point throughout (he kingdom, 
and as partaking of the Nature of a unity of weights and mesu 
fures, it ought to be paramount to every fubordinate con* 
iideration.* 

Your much obliged obedient fervant, 

J. C. HO&NBLOWEI^. 


. VII. 

LtiUr from Mr. A. F. Th*oeli>sn, communicating throe ma~ 
nufcript Tables from ^Mr. Bqof, of Berlin^ qf the geocentrie 
Places of the new Planets Ceres, PaUaSf and Juno, for tvxlve 
Months to come. 

To Mr. NICHOLSON. 

SIR, 

The three planets, orafteroids (according to Dr. Herfchel}! Tables obtained 
lately difcovered, being fo very (mail, are not eaiily found, of°[hc'pi 4 ces of 
unlefs the obferver is acquainted with the place where be is the new plapcts, 
to look for them. This uncertainty induced fome aflronomical 
gentlemen to detire me to inquire, if there were not any 
ephemeris of their motions publilbed abroad. I complied with 
their requeft, and Mr. Bode has very obligingly communi¬ 
cated to me the following written account of their rcfpeclive 
tituations, calculated for the Obfervatory at Berlin, (that of 
Juno, according to a table of his own calculation). If you 
think this communication may be interetiing to the allrono- 
mical readers of your Fhilofophical Journal, 1 beg you will 
make ufe of it. 

I am, Sir, 

Your mod obedient humble fervant, 

10, St. Alban*s Streft, ^A. F. THOELDEN, 

1S05. 

P. S. A new edition of Mr. Bode*s fmall Celetiial Atlas 
lias juft been publilhed; with a Catalogue of 5500 Stars, after 
Piazzi’s obfervations. This laft work can be had feparate. 

Any gentleman who may be defirous of one or both thefe 
works,, will be fupplied in a reafonable time after fending an 
order to me.. • 

* For a very clear and rational report of a fteam-engine in horfe* 
powa!§| fee our Journal, IX. p. 215.—W. N. 

H2 TA^L£ 
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TABLE I. 

GEOCENTRIC MOTION OF CERES. 




i 

• 





. 


1805. 

A.R. 

Decl. 

1806. 

A. 

R. 

Dec?. 

oa. 2. 

• 

104® 

34' 

22® 

5I'N. 

Jan. 9. 

103' 

» 26' 

29« 

46'N. 

]i. 

106 

53 

23 

3 

IS. 

101 

11 

30 

25 

20. 

108 

49 

23 

18 

27. 

99 

IS 

30 

53 

29. 

no 

21 

23 

39 

Feb. 5. 

97 

56 

31 

n 

Nov. 7. 

111 

24 

24 

5 

11. 

97 

13 

31 

22 

16. 

in 

54 

24 

40 

23. 

97 

10 

31 

26 

25. 

Ill 

49 

25 

22 

Mar. 4. 

97 

46 

31 

25 

Dec. 4. 

in 

7 

26 

12 

13. 

98 

58 

31 

20 

IS. 

109 

48 

27 

7 

22. 

100 

43 

31 

'll 

22. 

107 

59 

25 

3 

31. 

102 

57 

30 

58 

31. 

105 

46 

28 

58 

Apr. 9. 

105 

32 

30 

40 






18. 

108 

2S 

30 

18 



• 



27. 

m 

40 

29 

51 





- 

May 6. 

in 

6 

29 

'.7 

19 

« c 






15. 

118 

42 

28 

40 






24. 

122 

27 

27 

56 


TABLE 
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TABLE II. 

GEOCENTRIC MOTION OF PALLAS. 


% 

J803. 

A. 

R. 

Dec!. 

• 

1806. 

A. 

R. 

Ded. 

Aug. 3. 

59® 

29' 

3^ 

• 

*4'S. 

Jan. 3. 

oc 

o 

34' 

31<> 

16'S. 

12. 

62 

47 

4 

22 

12. 

67 

51 

29 

27 

21. 

65 

54 

5 

56 

21. 

67 

48 

27 

12 

30. 

68 

52 

7 

47 

30. 

68 

24 

24 

39 

Sep. 8. 

71 

34 

9 

53 

Feb. 8. 

69 

37 

21 

54 

17. 

73 

58 

12 

15 

17. 

71 

26* 

19 

3 

20'. 

75 

59 

14 

50 

26. 

73 

45 

16 

10 

Oft. 5. 

77 

35 - 

17 

37 

Mar, 7- 

76 

33 

13 

20 

14. 

78 

40 

20 

30 

16. 

79 

44 

10 

3.5 

23. 

79 

.12 

23 

23 

25. 

83 

16 

7 

59 

Nov. 1. 

79 

8 

26 

8 

Apr. 3. 

87 

6 

5 

34 

10. 

73 

26 

28 

38 

12. 

91 

11 

3 

21 

19. 

77 

11 

30 

43 

21. 

95 

28 

1 

22 


•• 

• 



' 



■ 


^ 28. 

75 

29 

32 

13 

• 30. 

99 

57 

0 

19 N. 


m 









pec. 7. 

73 

33 

33 

3 






16. 

71 

35 

33 

9 







69 

51 

32 

32 
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TABLE HI. 

GEOCENTRIC MOTION OP JUNO. 


1803. I LoOgitude. I Latitude 


4* 

28® 22' 

6® 

21'S. 

5 

2 

28 

6 

12 

5 

6 

18 

6 

1 

5 

10 

23 

5 

47 

5 

13 

34 

5 

33 

5 

16 

44 

5 

21 

5 

19 

23 

5 

8 

5 

21 

34 

4 

54 

5 

23 

27 

4 

38 


1 806. Longitude. I Latitude. 


Jan. 1 ,\ 6 * 26® 39' 4« IS'S. 
11. 5 27 23 3 56 

21. 5 27 29 3 31 

Feb. J. 5 26 43 3 0 

11. 5 25 19 2 22 

21. 5 23 20 1 44 

Mar. 1. 5 21 33 1 15 

11. 5 19 0 0 33 

21. 5 16 41 0 ION. 

Apr. 1. 5, 14 -27 0 50 

11. 5 12 56 1 26 

21. 5 12 6 1 57 

May 1. 5 n 46 2 19 
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VIII. 

letter from PrqfifJHir Pini, IvJpeB'tr of Mines to ike Italian 
Republic, to J. C. DELAMerH£^i£« on Carindon found la 
Italj^f ^ 

T , 

HE intereft you take in pablifhing difcoveries in natural Beautiful red 
iiiftory in your excellent Journal, induces me to communicate 
to you a niinefralogical rawly lately found on a mountain ot the 
Italian republic: it is a very fine corindon, or adamantine 
fpar, of a deep ruby colour, i faw it for the firll time among 
tbe minerals which tha learned Brochi, profefTor of natural 
h iftory at Brefcia, had made a flvort time before in the depart¬ 
ment of Serio. At llie fiift view be confidered it as a feld- 
fpar, of which it has ail the appearance; and, in fa A, the 
corindon being a fubllance which hitherto has only been fur- 
nilhed by countries far diflant from us, it would have been 
imprudent to have judged otherwife at firft ; but the colour of 
tlone, exactly relembling that of a red corindon which I 
brought from Paris, given to me as coming from Madras, 
led me to fuppofc that it did not differ from it, 

But as ProfelTor Brocbi purpofed meeting me in a flir.rt 
time at Milan, to which place I was going, we poflponed the 
verihcalion of this fufpicion. When he faw the red corindon 
from Madras, in my poflTeflion, he no longer doubted the 
identity of its fpecies with that of our (ample. 1 afterwards 
difeovered the fame identity in the trials to which I fubmitled 
it: Ihc following are tbe refults: 

ift. The corindon of Italy fcralches the hardell rock-cryftal. Examination. 
2d. It does not melt before the blow-pipe, either alone or with *• 
the addition of borax. S. Its texture is in laminae, which fol- Laminar ex- 
low different direfilions. 4th. Its fiffure is triple, and whent“‘c* 4 -F'^ure 
it*i»-cul« the three directions, it offers a rhomboid, the a<'ute^" 
angle of which is C4|®. 5th. Its crofs fracture fhews the light. 6. Sp. 
fplendor of the diamond, and reflects the light, the flafhes 
which are almoA the colour of iilver, 6lh. Its fpecific gravity 
is 3.87, which is the mean of that of the true corindon. 

Hitherto it has been met with in a mountain of micaceou'^ fs r^unJ on a 
fehi(lu.s in pieces of feveral in(;|]es in lengih, which are amor- 


* From Journal de Pbyfiquc, Vendemiaire, An XIII. 


phous 



104 


CO&INDON FOUND IN ITALY. 


Countrifs where 
coi indon Ui 
foundt 


The fpecitnens 
of European 
Aones called co- 
rindon do l Ot 
biK'iig to tlut 
fpi'cies. 


phous and opake, but femi-tranfparent on the thin edges, 
ProfeHor Brochi and I purpofe nifiking new refearches there, 
which naa> lead to Tome more interefiing difeovery. 

In the mean lime it will no longer be doubted, tha|; the 
corindon is a produft of Europe. M. de Boornon, .with 
whofc memoir on corindon, inferted in the Journal des Mines, 
Vol. XIV, you are well acquainted, has noticed the diflTereot 
countries which furnidi this fubflance; they are the ifland of 
Ceylon, the penlnlula of India, and in particular Madras, 
the Carnatic, and China. He concludes his intereBing de¬ 
tails by enquiring whether this fubnauce cxills in other coun¬ 
tries, except tbofe acknowledged to be the chief, if not the 
cxclulive fituations of this fpccies. This queftion arifes from 
feveral Hones found in Europe having been given as corin- 
dons. In fa£l, thofe colIe^eJ in Germany were Ibund to be 
fometimes feldfpars, and fometimes the fchorlartigcr-htrj/ll of 
Werner, your leucolite. That mentioned in the Mufeum 
Brittanicura as coming from Tyrie, on the eaHern coafl of 
Scotland, was lar from having the hardnefs belonging to this 
fpecies; that from Chefnut-liili near Philadelphia, announced 
by Mr. Smith, was difeovered by Mf. Richard Phillips to be 
a fragment of badly cryHalliirsed quarts. It only remained to 
decide on the feldfpar found by Bournon in prance, in the 
province of Forez, the deferiplion of which he lent to you in 
a letter .inferted in the Journal de Fhyiique for Juno 1789, 
and which he Hill coniiders as a true corindon. 

This fubftance appears to be the fame as that you have 
called andaioiifite, and which feme dealers in natural hiHory 
have circulated in commerce by ihe name of adamantine fpar, 
from the kingdom of Caliile: it has been placed by Abbd 
Hauy in the appendix, which contains thole fubHances, Ihe 
nature of which did not appear to be fdihcienfiy known to 
permit him to aHign them a place in his method, lie calls it 
apyrous feldfpar. Thus \ye may be fatisficd tiiat hitherto 
there is no certainty of corindon having been found in Europe. 
I Hatter myfelf that now there will be po doubt on the coriii- 
don of Italy wiiich I ha'^c the honour to announce; it is not 
even deficient in the fpeciHc gravity belonging to this fub- 
Hance; a dcfe£l which indi\ced Profeilbr Hauy no| to ac- 
kiiowicdge the feldfpar of Forez to be a corindon. 


If 
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If rubies and fapphires be claflTed wilh cormdon, as many Probability th^ 
mineralogies feem difpofed to do, Europe will probably have* j;,,,j the'pr^oM 
mines of thefe precious (tones as it already has mines of eme> ^ems. 
raldiL fuch as thofe of Limoges, difeovered by the learned 
Leliwre, counfellor of the mines. But thefe (tonesjyvill be 
rubies,^ fapphires, and emeralds of mineralogilts, but not of 
the jewellers, until they (hall be found very tranfparent. 
which I hope will be the fruit of new refearches, followed 
with perfeverance. • 

. HERMENEGILDE PINI. 


e* - — ' " ■ . . .—-- - - ■ 

IX. 

P» dijtlofm^ the Procefs of ManufaBories. In a Letter from 
Mr, John Clennkll, 


To Mr. NICHOLSON. 


My Dear Sir, 


Newcafile, Feb. 17, 1805. 


T me to intreat the attention of forae of your nu-Intcrciling qwf- 
merous correfpondents towards a queftion which nuift cer- difdofure^of 
tainly be inlerelting to every manufacturer, but of which no manufafturing 
regular dircullion has yet been offered—Is it proper or im- 
proper to lay before the public in refpeCtabie periodical works, 
a full and impartial (tatement of the various proceli'es of our 
manufactories ? 1 fliall Rate fuch reafons as have offered 

themfelves to me w’hy they fliouid be difplayed, but I am 
principally anxious to receive further information on a fubjeCt 
that appears to me peculiarly inlereffing. 

The firfl argumdTtt I fltali adduce is that of Mr. Boyle, as 
quvtcd by^Dr. Johnfon in.tl\e 201(1 number of the Rambler. 

The ejtcellency of manufactures, and the facility of labour. Argument of 
would be much promoted, if the various expedients and con- 
Irivaoces which lie concealed in private hands, were, by 
reciprocal communications, made generally known; fur there 
arc few operations that are not performed by one or another 
with fome peculiar advantages, ^hich, though fmgltf of little 
importance, would, by conjun^ion and concurrence, open new 
inlets to knowledge, and give new powers to diligence.^' 

' ■ The 
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GISCLOSUltB OV MASUFACTUBING FXOC£5Sft«. 


confirmfd by ex 
pnieucr. 


Accidental dtfcO' 
verics improved 
by difclofurct 


Science would 
he thus intro¬ 
duced into wotk< 
ihopS} &c> 


The fecond Ui Uie very conflderable iroprovetaenls that have 
taken place in thofe few manufadories which have yet been 
under the influence of ehemical tfiquiry; thus realizing, bni 
on a very extenfive fcale. the fuggeftiona of Mr. Boyle: ^ fat 
therefore as we are to be guided on one hand by experiences 
aiid on the other by the influence of fcienliflc enquiry on 
liberal difplay. will the argument be in our favour. 

In the third place 1 would obferve, that as many very va« 
luablc difcoverics are owing to accident, thofe with whom they 
happen are frequently perhaps incjipable of improving them 
to the extent they would admit of in^ the bands of men of 
fcience, and thus, by a fpirit of monopoly, preclude even 
thenilelves from the advantageous cultivation of fuch ilifco- 
veries, merely left others might enjoy it alfo. if, again, we 
confider the rapid progrefs that has been made of late years 
in every department of iifcful and pra£lical knowledge, w-e 
inuft atlribiite it entirely fo thofe liberal communications (hat 
have been made by men u'hofq attention has been immediately 
direfled to (he promotion and improvement of every thing 
valuable to the public. Again, the profits of every buftnefs 
depend on the regularity and knowledge with which it is 
conducted; but how is (he laft to be enjoyed without re- 
fourccs to apply to. and how much more eafiiy would it be 
obtained if fcience could regulate and iimpiify (he combina¬ 
tions of the manul'aflurcr ? If to accomplifli by every thing 
employed (and even in many cafes the reiufe) in each procefs 
its utraoft poflible ufe. is a favourite principle with manofac- 
lurcrs; to take the raoft accurate and bed adapted.means to 
cffcdl it, ought certainly to be as powerful with them. Is it 
not alio obvious, that, to difeard all myftery and quackery, 
and fairly to difclofc each procefs, is to invite the attention 
oi imn of fcience and refearch to cxlefid any advantages 
gained by chance or otherwilc, and to difeover. griieter utility 
;n llic various fubftanees employed. The origin, progrefs. 
prefent ftale, and hints for the improvetoent of the ** arts of 
life,” would certainly be worthy the contemplation of oor firft 
chemifts, mid arc l’ubje£ls that have appeared of fuch impor. 
lancc to a neighbouring nation, that many of their moft emi¬ 
nent men ha’ve been empio^’cd in them; and fome vdumes 
of the Encyclopedic Alcthodlque are dedicated to {ueb ioibrma- 
tion, with plates too, in feveral inftances difplaying even the 
moft minute work-tools employed in each. 

The- 
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Thehidoryand dctailofmanafafloriesconclu^d ineachplacc Some objsdion* 
Ought, I prefume, to form a principal objefiwilli the writers 
local hiflories; yet very few of tbofe gentlemen are enabled to 
obtaki fuch accounts as they can depend on, from the felfidi 
' and monopolizing jcaloufy of manufafturers in general. To 
thef^^arious advantages an objedlion may be offered, ** Thirt: 
difplay is placing objects of taxation in the hands of miniflers: 
be it fo; difplay will make it eailer to collefl the tax, will 
make it more certain, and it may be^ If/i opprrffire: if to 
thefe be added the above advantages, it may fairly be pre- 
fumedy that difeoverj^ and confequent improvement is the 
moil advantageous track to be purfued; but, my dear Sir, I 
beg your pardon, on this fubjetl I did not mean to offer my 
own opinion fo much as to lulicit information from that of 
others. 

I am truly J•our^‘i, 

JOHN CLENNELL. 

How far literary purfuits are compatible with the duties of Literary purfulu 
the commercial man, or the manufaflurer, feems a queftion 
fo completely decided in the affirmative, in the firfr volume ofof merchants and 
the Mancbefter Memoirs, by Mr. Henry ; in the lecond volume manufafturerst 
of the fame work, by Dr. Barnes; and in the hundredth num> 
ber of the Lounger,—that the above paper affumes the prin¬ 
ciple as being fully eflabliflied. J. C. 


X. 


Sluejlion refpc£ling the Purification of Copper. By ]. P. With 
a concife Iteply. W. N. 

i^S co|»jier in its pureft ftate (efpccially out of London) for Queftion re- 

manufaduring different articles, cannot be obtained without ‘by pu- 

. A- r •. f .1 • • I- j- . • oncationot cop. 

a very tedious procKils; as it forms the principal ingredient in per. 
mirrmrs for rdfiedting telcfcopes, and likewlfe is much ufed 
as an alloy for gold; if it is impure, it never fails to render 
the gold fo alloyed brittle, and not do be reftored to its duc« 
tifity until the itnpure alloy be waded by fubfequent meltings, 
to the iofs and dilappointment of the workman. Required, 

therefore. 
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Refijr. 


Defcription of 
thr means of 
coating iron 
bars: by refer¬ 
ence to the 
drawing. 


CONNECTING AND COATING OF IRON BARS. 

therefore, a method of purif|fing the copper, particularly for 
the latter purpole ? 

* ^ Your’s refpedlfully, 

MorUy Street, J. P. /’iw* 

Kewcaj^e-uponmTyne, ^ 

As the proceffes for refining copper in the large way aro 
grounded upon its property of refilling oxidation more than 
the other metals which are ul'uaily combined with it, it may 
be advifeable to adopt the procefs of Pelletier, with a due 
attention to the manipulation and the proportion of manga- 
nefe to be made ufe of. The very interelling letter of Mr, 
Thomfon in the prefent Number, will indicate the principles 
of operation. Mr. Hatchett^s excellent papers in the Philor 
fophical Tranfadlions, of which a correfl abridgement is given 
in our V, and VI. Volumes, fliew the mifehievous confcquences 
of impurity in the copper for alloying the precious metals j 
and it is but too well known, that it is difficult to be pro¬ 
cured, or even to be made pure, upon a fcalc of exfcRfiv^ 
magnitude. 

W. N. 


XL 


Di'jcription of a Method of couneding Iron Bars, and ctkiiifig 
them tL'iih Lead, Jo as to form jbUd PiUars for Light-houjes 
on Botis covered at Jligh-xvatcr, and to defend than from 
Corrofion. By Copt. Joseph Brooie, of the lioyal Nmyf 

JFIG. 1, Plate l\ A (liews four rods of call iron, compof^d 
of a number of pieces fwo feet long, riFctted togetjier, i^a 
manner explained by the plate, fo as to produce the effect of 
one bar of the thicknefs of the whole. tube of call iron, 

formed from a number of leparate pieces, each about ten 
inches long, and which, when placed round the iron rods 
above-mentioned, and then ferewed together, form a mould, 
into which the melted lead is to be poured, to coat the iron 

** Communicated to the Society of Arts (Memoirs, MDpcciv. 
2^3.) who voted him the gold medal. 


* . rods. 
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Tods. C. A portion of the rods covered with the melted lead^ 
fo as to form a cylindrical pillar apparently ^Icad« the iron 
being perfectly coated therewith. ^ 

Fig. 2. D (hews the manner in which the hollow cylinder is 
'fornftd to any length required, by the junction of a niqnber of 
femi^linders rivetted together and htting each other. 
the fide flanges ferewed clofe together. F, the end flanges 
alfo ferewed together, as prepared for the melted lead. 

After a certain portiui^ of the iron rods are coated with lead, 
the lower parts of the tube are taken off and placed higher up; 
by which repeated changes, a few tubes will anfwer the par> 
pofe to coat any lengtfi of the iron rods. 


XII. 

Reply to Mr. Accum*s lajt Letter on the Produ&ion of Nitrous 

Add. By W. F. S.* 

To Mr. NICHOLSON. 

SIR, 

I THINK Mr. Accum by no means throws off the charge Remarks on 
of cenfure with which he is accufed, upon fo material a part ’ 

of the modern theory. He ought to have been more explicit, 
and in fo nice and fo difputed an experiment, to have given 
us a minute detail. 

I have performed the experiment which he fpeaks of, but iTnfuccefsful at- 
I could detefl no nitrous acid after the procefs. The air gra- to repeat 
dually diminifiies by the elcflric Ipark, but this dmiinutiun is of iortning m- 
owing to the oxigen gas producing a c<iIcInation of (he metals 
employed, for the purefl oxigen gas anfwers better than when 
mixed with^itrogtfh. Therefore I hope, if Mr. Accum pof- 
fefles a roore accurate experiment, ^e will give it (lirough 
your Journal i certainly the prefent ftate of modern chemiflry 
requires a very miwite invefiigation. I hope, Mr. Nichollon, 
you will not refufe inferting this in your Journal. 

LondoUf May 2. 


* See our Vol, X. p. 109 and 211. 
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MR. vriLSON ON fitECTRIClTY» 


^ XIII. 

Experiments on the EleB/icityof MetaUic Filings f^ed through 
Mual: ’.’ifk Uemarks in anfwer to a Letter Mt, CutFt/ert'^ 
^Jbn. ‘ iij Mr, Wm. Wilson. (From the Author,) 


To Mr. NICHOLSON. 

SIR. 


An eiror pointcvl 
’but by Mr. 
Curhbertfon ad> 
Blitted* 


Mr. C.’s otjcc- 
noii to the pro- 
el udlion of elec- 
tricity byinrre 
reparation of 
metals, conli' 
dered* 

The metallic 
filings touch the 
fieve, arc fepara- 
tidt and touih 
the receiving 
metal. 


In the laft number of your Philofopbical Journal, I find a 
fetter from Mr. Culhberlfon, containing Tome remarks on my 
letter on the eleflricity of metals, in which he notices an errot 
in the table of reCults of experimetits, that had efcaped my 
notice till I read his letter. In that table 1 have by mifiake 
put P again ft copper filings lifted through zinc inftead of N. 

Copper filings when fificd through zinc are eleflrified 
flrongly with negative e]e6lricity, 

Mr. C. in his other remarks docs not fuem to admit that the 
fcparaiing the metals from contadtis the caufe of the eledirical 
fluid being excited and not touching, becaufe both touching 
and fojjaraling are employed. In the way the experiments 
were made touching takes place two ways, viz. the fiPings 
come in contadi; with tite metal plate they are fiftod into, and 
they are in contadl with the fieve before they ate fifted through 
it; hut t cannot conceive how either of thefe contadls could 
caufe (he excitation of the eledlricity in the experiments. If 


As the cl, 
vjrics with the 
fieve it does not 
depend on the 
Liter cctiiaSly 


the contact'of the filings with 'the plate , they were fifted into 
was the caufe, we fliould have had the fame efTedl with the 
fame filings, whatever metal the fieve was made of they were 
fificd through; becaufe as they were always fifted into (he 
fame plate, the fame metal filings always came if* j^ontadt with 
the fume metal plate, and confequently wc tlioold have had 
the fame effbdls in all cafes with the fame filings; whereas hut 


•—and in the of the ten forts of filings that were ufed, there was only one 
M'no^infuUrion^ (ftecl) that produced the fame eficdl witlilbe different fievesj 
and if the contadl of the filings with the fieve excited any elec* 
trie fluid, it would bo diilipated as faft as excited, becaufe 
—canfcqucntly neither the fieve nor the filings were infulatcd; confequently 
it depends on Jt coiild have no cffcfl on the refulls of the experiments.— 
^ Therefore Cnee neither of thefe coniadts excited the fluid, it 

miifl have been excited by the feparation* 


' I think 
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I think the following experiments will this beyond a 
doubt: 1. I fallened a piece of card into a ttickof giafs, and An infuljtcd 
then rabbcd it over with ftrong gum water and c\rered it with of cant, 
filings of zinc; fo that when it was dry* it had a furface of filings was ufcd 
filing* of zinc. From a heap of tlie fame filings I'Tbak up as*^® 
muchS^s I could on this little fliovel without touching if witR bright plate of 
any thing elfe, and let them fall very flowly upon a piece ofcopper. 
bright theet copper fafiened in an inclined pofition upon the 
cap of an eleftrometer, ^nd formed into a receptacle at its 
lower part to contain the filings. In this operation almoft The copperplate 
every particle of filing# necefiarily came in contii^l with the 
face of the copper. After letting fall upon the copper about 
an ounce and a half of filings (here was not the leafi fenfible 
effed on the eleftromeler. 2. I then took a piece of the fame A c<yper fifv? 
fheet copper, which was pierced full of fmall holes, and 
through it the fame filings I had ufed in the above experiment, /hove), 
upon the fame copper on the electrometer, and the gold leaves The copperplate 
diverged with pofitive electricity and diicharged Ihomfelves 
againfi the flips of tin foil on the infide of the glaPs ten times 
before the whole of the ounce and half of filings w'crc fifted 
into it. 


Now, fince the feparating the two metals,from contact in Sr/ziwwn was 

thefecond of the above experiments is the only difference 

tween them, and as the cleSric fluid was excited only in the city. 

tbcond, I think we may fafely conclude that that reparation was 

the caufe of the excitation, and not touching. 

I am very much inclined to believe that the excitation that Electric cxcita* 

takes place in fri^ion is caufed by the lame circumfiance, and probably 

. . . . . ... a fad ot thii 

that the Tnclion doe.s nothing more towards the excitation than kind. 

bring the different parts of the fubfiance that are rubbed to¬ 
gether intoi^QiplBflf^and feparate them from it. 

1 am your obedient humble fervant. 


WILLIAM WILSON. 


Jifpfy 
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LINES IN A CIRCLE* 


Explanatory 
remarks on Mr* 
BofweU's letter. 



XIV. 


Reply to Bofjielt. % An Old QoRitESPONDENti 


SIR. 


To Mr. NICHOLSON. 


i' 


"When I began to read your correfpondenf# Mr. Bofwell^ft 
anftver to my oblervations on his geometrical propofltions, and 
found myfeK'acouled of having '* llwown feme very undeferved 
refleftions** On his^ communication, I^coutd not help feeling 
a degree of apprehenfion led 1 thould inadvertently have made 
fume midake or other, for which 1 mud have been obliged to 
apologiae to him and to the public; but on peruiing the letter 
through, 1 was nota little furprifed to have found but one re¬ 
flection pointed out, and that applying not to the matter but 
manner of my obfervations; it Teems I have accufed him of 
being too confident in one of his aflertions ; a literary crime, of 
which he exculpates himfelf by proving from a quotation, cer¬ 
tainly very much to the purpofe if we make no didinftion be¬ 
tween doubt and diffidence, tlmt he is, on the contrary, a very 
diffident writer, which quotation, to be fiire, contraded with 
an expredion that fell from my pen, might beconcludve, if the 
two paflTages were applicable to the fame thing; but unfortu¬ 
nately it turns out, on defer examination, iiiat the accufation 
applies exclufiveljf to Mr. fi’s fecond propodtioni and his ex¬ 
culpatory quotation escclufioely to his firft. 

Had 1 committed myfelf fu far as to fay that be announced 
his drd propofition with confidence, I mud have dood clearly 
convii?led of having done him injudice; but as it was his fe¬ 
cond propofilioui or, in other words, his other f(^\n geometryt 
to which my obje£lioqpble' obfervations folely applied, he 
ought to have quoted what he has faid about it, and about it 
only, as evidence againd me; he has, however, dire^ed his 
arrow at a wrong mark, on which accounl I claim the reader^* 
indulgence to repeat the paflage alluded to, which is the ordy 
padage in Mr. B*s paper that relates to his fecond propofition t 
•* The difeovery of a fadl in geometry often leads to another; 
one of this kind / have hereto add, which is, that a right line 
(B E) drawn from the extremity B of (he line I B, at right 
angles through the oppolite diameter (I F) to the circumfer- 

* ence. 
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ence, i^ill be. equal to a fourth of the cifcSWerence." In this Explanatory 
annunciation, which is an appendage to the n^n fubje€l or firft Sj^ieuVStter! 
•propotition, and evidently not included in thc^refetory a|)o- 
logy, 1 fee nothing like a fufpicion of inaccurt^ eKprefled, 

‘ or %S|en fainted at, and confequently can trace no 
detKc^om that I come to examine it again; on the contrary* 

1 repeat, that a fadt is conlidently aflbrled to exit!:, which has 
been proved not ia be a fa&t both by myl'elf and by Mr. 

Gough, to whofe tcflimony probably the reader will pay fome 
deference, particularly as (fais gentleman has ingeidouily thown 
that another line in the circle potletTes the identical property 
erroneoutly attributed to Uic line B £, and that previuufly to 
Mr. B/s complaint being made public: to the reader, there, 
fore, the faKenefs or juftice of my obfervation or ** reflexion” 
mud be referred; and it will anl^wer the purpofe of both Mr. 

B. and mylelf, if he will let the affair drop here; for /te will 
then (land a good chance of being reputed what is his-princl^ 
pal aim, a diffident tvriUr, and 1 tliall Cteafe to be, what foinc 
of your readers, befidcs Mr. B. may potfibly be difpofed to 

think me, a caviller. 

% 

1 am. Sir, once more. 

An old correspondent. 

iWay 17, ia0,7. 

P. S. The mathematical portion of your readers need not 
be informed, that the furgetfulnefs imputed to me, refpe^ling 
the affumed approximation fubAituled for the exaB ratio of llie 
•liameter to the circumference of a circle, is a charge applying 
with equal propriety to every mathematician who has dediicect 
calculations depending on the area of a circle; even Mr 
Gough, wliofe mathematical (kill is joftly the admiration of 
thoufands, \Kiynm h|^ has never feen, and is doomed never to 
fee, has fomehow been obliged to be Sjuilty of the fame wan: 
of recollcfiiuh, though his calculations may be confidered ; 
therefulL of denionfirathe truths 

It remains now for Mr. Bufwell to (how the (clentific worhl, 
by an example or two, how he applies his difeuvery to prac¬ 
tical ineafurement-, which it is prefumed, vrill prove a com- 
nrunicj^lioii of general intereft. 
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lAKj HAanv’a BANKINO. 


XV. 


Importance of 
the ftop or bank¬ 
ing piece ufed to 
prevent extreme 
vibrations in 
time-pieccs. 


The author’s in 
vcntiori is ron- 
firmed by long 
tnal. 


and teftimony. 


The banking i: 
required in 
watches whl<h 
have a vibi.iti'^n 
throueh veiy 
^reat arcs. 


Defeription of. an accurate Method of banking the Balance <\f 
a Tont-^.eptr* By Mr, William Hardy. Brtr^f.td 
.from ^is Letter to Chas. Taylor, Ejq, Sec. to the S^.tcty 
of Arts.* 

SIR, 

r-n^ s ** 

A HIS letfer is accompanied willi.a drawing, a defeription, 

" and a model,’ of a more perfect mode of banking the balance 
of a time-keeper, than any that has yet appeared; and its ap¬ 
plication to a time-keeper is a matter of fuch real importance, 
that.the moft accurate, without this mofi iieceiTary appendage, 
is liable to fuch derangement, that from the moA trivial caufe 
it is in one moment rendered ulelcfs. 

To preferve the good qualities of the time-keeper, on 
w'hich often the ftrength, the wealth, the grandeur, and fafety 
of this great empir^ depend, I deem it nerelfary that my in¬ 
vention (hould be laid before the Society of Arts, as the means 
of its being more generally known; and I hope that I Ihew 
proper rcfpcft to the Society, when I atfure you (hat I do not 
oft’er any crude idea, neither could I think of giving )OU any 
trouble, until 1 had lully veriiied the utility of my contrivance 
by feveral years trial. As I can produce the leitimuny of 
fome of the moft eminent watchmakers in favour of my inven¬ 
tion, I look forward with tome degree of confidence, in cx- 
pc6laJ.ion of obtaining the approbation of the Society. 

It was at full imagined, that a banking to a watch with a 
free efcapement was quite unnocellary,. as the limits of bank¬ 
ing were fo great as to admit of alrnoft twice S^O, or 7‘20 de- 
gH’cs ; but, on trial, thp balance was frequently found to ex¬ 
ceed this quantity, and that a very ftight motion "given to the 
time-keeper (particularly when the axis of (he balance be¬ 
came the axi.s of that motion). Was fufficient to alter the 
ftrength and figure of the penduluin-fpring, and pofition of 
the pieces in relpedt of the balance-wheel, lo as (o change the 
rate of the time-keeper; and, what was worfe, retjuire a 

( 

* In their Memoirs for 1801. A picmium of 30'guineas was 
awarded for this invcjitiun. 
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T»e\v adjufiment of the balance, to acccftmilodate itfelf to the 
changes made in ihe (pring, and other party^onnedled with 
it. Hence it became neceffary, that Tome me^s fhould be 
u(ed to (lop ihc balance at certain limits beyon\ its natural 
'arctiT*^)!’ vibration; and various attempts have bee'u'.'ffiade to 
clFcct One way is, by a moveable piece on the axis of 
the balance, which banks againft a pin, yet fo as to futfec® 
the balance to vibrate more than SCO degrees. Another me- . 
thod is to have a piece moveable on a centre in one of the 
arms of ihc balance, and applying itfelf as a tangent to the 
peitdulum-fpniig, which paifes through a hole, m the piece. 

It bus alio a knee, which almoft touches the plate, and juft 
pall'es free of a jdn placed m it. But when the balance vi-* 
braies fo as to approach Its utmoft limits, the aSion of the 
Ipring, uliilc in a tiale of unwinding, throws the piece out¬ 
ward, io as to fall in the way of the pin, and Hop the balance 
from prot'eeding farther. Another mode is by a ftraight fpringy 
lore wed upon the plate, having a hook at the end of it, into 
which a pin placed in the balance Unkes, when, as before, 
the penduluin-lpring, in unwinding, touches the flraight 
fpring. and moves it a little outwards. There’is alfo a way 
of banking by means of a bolt, 'which is thrown back by the 
penduluni-fpring, and made to fall in the way of a pin placed 
ii' the rim of the balance. Thefe are the principal modes of They areob- 
baiiking now in ufe, and they do not ditfer tnaierially from 
one another in principle. But the weight and iri^ion of fobon. 
many j)icc:es, on fo delicate an organ as that of a pendiilum- 
fpring, are perhaps nearly as hurtful to the time-keeper as the 
liijuiy it may fuiiuin when it is left without any banking 
whatever. 

In Figures 1 ^nd 2, Plate VI. the fame letters arc placed, Defeription, 
to lignify ihelfame tRings.- A A is tfc4 balance to which the*'^‘'**‘®^* 

- rn j-i I I T ri to the en^ raving, 

penaulum-tpring is lalcened in the uiual way. In one of the 
crotfes of (he balance is placed a pin P, which Aands a little 
way above its furfacc; and when the balance is caufed to 
vibrate a compicte.circle, the pin in its motion wdll delcribe 
the doiterl circle POQ, and jull pafs clear of the intide of 
a proje^ion lormed on a cock B, which is fattened on the 
plate by*means of a ferew'. At oJtout one-fourth of a turn of 
the pcnduluin-fpring, reckoned from its ftud E, is p'aced a 
very deijeate tapering piece ot heel S, having a finall hole in 

I 2 it. 
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t>ercriptton, H, throagh whic(;i^ tut pendulum-fpring pafle* j and it U faf- 
Ip tbe^^7aving. ‘t iOeani of‘ a pin, and Hands perpendicular to 

the curve the (pring. Let the balance be at reft, as re • 
prcfented i/k Tig. 1, the banking-pin at P, and the banking- 
piece Sappofe the balance is made to vibrate fi(!6bi P* 

Cowards O, when P arrives at the banking-piece Syh will 
pals it without toudiing, becaufe its extremity s lies wholly 
within llie circle traced out by the banking-pin. But when 
the banking-pin P has arrived at Q( the banking-piece s will 
have advanced to tg by the pencbilum-ipring winding itielf 
up into the^igpire represented by the dotted curve; and when 
the banking.pm P (now at Q,) returns back to P, and palles 
on fiom F towards Q, to approach B, and fo complete the 
other half-areb its vibration, before P can arrive at the 
baiiktng«cock B» the pendulum-fpnng will have unwound 
iifeli into the figure deferibed by (he doited curve, and the 
banking-piece ■n will Itave advanced into the pohtion at ; 
lull: touching liie banking-cock, lls extremity r, however, 
being thrown beyond the dotted circle, nmfi necefiArily fall 
in the way of the l)anking-pio, which arrives there almoft at 
liie fame moment, and is oppufed by it, without the ilighkH 
Ihock to die pendulum-fpring. The model* renclcis any 
tariliet explanation unnccelfary. 

WJLUAM HARIA. 


A'd. 61, Ckapd-^fett^ near IVhitt-Conduit^H&ufiit 

Jan* 18 , 180 >k 
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Defaiption oj a new ApfmnUmfor muring the g^Jf^orm Oi ide oj 
Carbm* Ofugnifn^iiUed. bj/ Mr, k) e y « o x. f 

Thc progrefs of It is generally admitted, that chemiHry is indebted to the 
'h**!?**'*^ invention of various kinds of apparatus,^and the perf^flion to 
proved appara- which they have been l)ioii|ht, for much of the progrefs it has 
made within thefe lafi ihirly \eai'. 

Inftancr m that For indance, hcfoi-^ \\ oulic made known his apparatus for 
ol Woutfe. obtaining the acriloini ftuuK evolved fiom various fulifunces, 

♦ Which IF pipfcired in the collcftion of the Society, 
f Aniuhs di* Chinn , Vol. LIJl. p. 70. 


either 
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either when expofed to U»e action or when brouj^t 

into cohtafl with matierii capable of coml^ng with thenif V. 

hthe operator was obliged to employ bulky veC^^s, difficult to InconvenicMe 

Vnanage, and fo inconvenient, that he did not \'{Ii to unnly ®^***'®*** 

• « r a . To '' ' mcotj. 

tlwyii i and when he did, it was impoffible for hmi-'sio collect 

foe b 4 ^riform fluids with any accuracy f for when they weTe 

rarefied to a confiderable degree, they efcaped through ap^> 

tures left porpOfeiy to preferve the veflfcls from 

Thefe inconveniences* are now removed by Woul#e*s appa- Contrafted ad- 
ratus, fo that the operations in which gal^ arc evolved may '*'*'*^8®® of 
eafily be performed in,veflels of fmall bulk t tWgafes may be 
fubjeded to calculation; their quantity as well as quality 
afeertained with the utmoft precifion; and operations, which 
were formerly confidered as very hazardous to the operator, 
may now be continued for hours together without the lead; 
fear of injury. 

With thefe advantages many others are conne^ed; and it 
is known to every one, that they are owing to the degree of 
perfcdlion to which chemifts have brought WouIfe*s appa* 
ratus, and particularly to their happy application of it on 
various occafions. 


Yet, notwithftanding thefe difeoveries have been carried a Improvements 
great way, it is more than probable that many remain to be 
made r too much praife therefore cannot be btsftowed on thofe 
who turn their attention to this impiwtant jc^efit, fince the 
apparatufes they invent are fo many new mdanCji afforded che> 
miffs of collecting an infinite number of products which fre¬ 
quently efcape theib, and the knowledge of which may have 
great mfloence on the improvement oFchmnicai fcience. 

From thefe motives 1 haive timught it may be of ufe to make Invention of Mr. 
known an appiratus jaSl invented by Mr. Baruel, operator*“’’“'** 
to the chemical leCtures of'the Medical School at Paris. 

This young cbemift, wi)<> hadtifteo noticed the difficulties for dccompsfmg 
and even dangers incurred whendt is neceffary to decompofe??'^”' V 

^ °,i , •ilvAo r t ^ ^ * bining them With 

gales^ or to combt^lhetn wiih dimrent fubltanceig attempted otherfubflancei. 
to make fome alteration in the proceffes commonly employed 
in the laboratory for operations of this fort; and after feveral 
trials he invented an apparatus, which fucceeded beyond his 
hopes. - ^ • 

I have fecn this apparatus employed with the greateft foe- Gafjfcrm ovide 
cefs for the fabrication of the gafiforra oxide of carbon. This 

” mcrly procared 

gas, with difficulty. 
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i?noweafi1y g8s, which form/^Nf^as to be procureJ only with difficulty 
and in fmall p^ntily, may now he obtained eaCly, feadily, 
and withoutv^uch exptnfe, which affords the advantage th' 
fubje£ling ^to many more experiments than has hitherto h^a 
done. 

Orher ufcsofthe” The apparatus in queftion may be of life likewife^for the 
*fP* preparation of fulphurated hydrogen gas, carbonated l)ydrogen 

gas, and,pbofphorated hydrogen gas; it may Ukewife be em¬ 
ployed for falurating‘a gas with any* fubftstnce whatever, par¬ 
ticularly when a high temperalurt is rec|uinie for this fatU- 
ration. 


Defcription of 
the apparatus, 
and mrlliod of 
procuring gafi- 
oxidi: of 
far bon. 


Thebettefto make known the apparatus of Mr. Baruel, 

I will give^the defeription of It communicated to me by the 
author, and add a iketch of it, which will give a more com¬ 
plete idet of. all its parts. Flute VI11. 

Suppdfe it is required to make gafil'orm oxide of carbon: 
fome charcoal is to be taken very dry and carefully chofen, 
broken into froall pieces, and introduced into the three gun- 
barrels, B, C, D. The charcoal is to be prellcd lightly toge¬ 
ther with an iron rod, fo as to occupy only the part of each 
barrel that is to be heated, but it mud not be rammed hard. 
The three gun-barrels are then to be placed horizontally fide 
by fide in a rc^verberalory furnace, A, leaving about two 
inches difianci$'between them; fecured in their places with 
moifiened brij[dt'^;.eartb, and covered with-'the dome of the 
furnacei 

This done, fix in the mouth of the barrel B the glafs tube 
f., whicb is curded fo as to admit its other extremity to be 
infertccl into the neck of the bottle F; the neck of this bottle 
being large enough^ id hold likewife the pipe of. the curved 
funnel G. Into the Oppdite end of the bar^lJB one of the 
ends of the curved iti to be ihtro^Oced, the other end 

of the tube being hiferted into the .opening of the barrel D, 
fo aiti|D form a communication beti^etn B and D. A fimilar 
tube to the other, extremity D and the a^acent 

end of €, a communication b^een thefe two bar¬ 

rels. Laftly, From the oppofite extremity of the barrel C 
jlTues the tube K, w’bich is bent at right fo that its 

fecond curvature patTes undiT the receiver jS^SwedTon tho 
fiielf of the prteumalic tub with water L. 
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Every thing being thus arranged, ^(Sob^ie of lime diluted Defcription of 
with a fmatl <]uatiti(y of water is lo^e poufbd into- the bottle 

anti after all the joints of the tubes have I sen luted with procuring gafio 
V/eat care, a fee is to be kindled in the furnVe. As foon 
as. (bis nre IS fQfl[icrentl 3 r ftrong to make the gun-b:>Freis red- 
hot, (jLilphuric acid hr to be poured into the funnel G, an*d, 
when it comes inlo contact with the carbonate of lime in the 
bottle F, it- will expel a large quantity of carbonic acid. 

This acid prefentfy pallbs through the tube E into the ^barrel 
B, is conveyed from B to D through the tube H, from D to 
C through the tube 1, and thence ilfuin^by thei^tobe K, comes 
out beneath the receiver M, placed on the (beffof the pneu¬ 
matic tub. 

The obje6l propofed by Mr. Baruel* in this arrangement of - 
his apparatus, was to oblige the carbonic add gas evolved 
from the carbonate of lime) to traverfe the charcoal con- 

I 

tained in the three gun-barrels, and thus iaturate itfelf with 
ail the carbon it could take op,' 

In fa6t it is ealy to conceive, that this method muft be Ttil-! mrihoJ 

more certain and expeditious than that formerly emploved, 

• J- J, ^ , *, t ' cxpeaitif^u, ihia 

when the operator was fatisnecl with patting the gas through the old j 

a Angie barrel. It is I rue It was colleded, and fubjeded to a 
fecond operation, or even to a third; but this mode was te¬ 
dious, and much of the gas was always I 0 B.. In this new for nothing is 
method on the contrary nothing is loft, i^d% produd is fepa- 
ratiggpfeice, which potleftes ell the prope^ies (hat charader- at once* ^ 
ife the galHbrm oxide of carbon, and which may be ufed un- 
fparingly, finceit-is always obtainable in,large quantity. 
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3ejiripiio» of an improved- Mi^ far^levigatmg Painters Colours. 
£jf Mr. of Derbj/.* 


The hitherto v^y unmechhnical, inconv< 


t, and highly Creat inconve- 


injurious method of grinding poifonous anil' noxious colours, 

II yk n • • I ■ I /•! 1 -ti- wholcfoipc cf- 

Jed me firft tfi, im agine a better raignt eafiiy be contrived for ftas of grinding 
that puii 


Ijrlt tc iroa 

dih 


mull be obvious to every perfon, that the on ths 
• / r » 


From the Memoirs of the Society of Arts for 180t, who 
awarded hiiiulhe lilver medal. 


method 



m 


Machtttt by 
which the woik. 
is much better 
performed, and 
without incon> 
vcoiencCt 
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inetbed hiihfrto f;rinding colours on an iiorizontul 

marble flab, wiU>!^imR|]Vpebble muUer, require* ibe ^xaly oH 
the perfon over that flab, an<l conleqq^tly 

bis bead; wi^ 4 :;b caufes him con flan lly lo inhai^ the noxiou/ 
and poifop'-'j* volatHe parts of the paint, which is not iinfre- 
quently ground with oil faturated with litharge.of lead; and 
if we may judge from the very unhealthy appearance of thefo 
men, accuflomed (o much colour-grinding, it fliould feem the 
bad efledfi of this employment acquire a fpeedy remedy. 

The machine^ of which t now fend the Society a model, 
has not only the adfai^'RgO of being an efle^tual remedy of 
thi* exleniive and fevere evil to rerommend it, but it grinds 
the colour much eafler, much finer, and much quicker, than 
any method hitherto mlqpied. /Having occalion for a con- 
flderabfe ..of colourrgrinding in the proi'oilion in which 

1 am engaged, and that in (he finefl flate pollible, and having 
made ufe of this mtichine for feveral years, and being more 
and more convinced of its utility, I thought it my duty to 
prefent it lo the Society of Arts, hoping that it might not be 
altogether unworthy of their attention. The roller of the ma¬ 
chine that 1 ufe is fixtecn inches and a half in diameter, and 


four inches and a iialf in breadth. The concave iniiller that 


it works againfl covers one>thtrd of that roller: it is there*- 
fore evident, tl^ with tins maebioe I . have feveqty-tw*6 
fquare inebe* of'^fip concave marble tuqUer in conflapl work 
works with cn the painty'am that J can bring the paint much oflener 
five times the ^nder ihi* mullhr in a given fpace of time, than I could by 
the ufiial method, - the p^^ble muller, which is fddom 
more than four inches in diameter^ and confcquently has 
fcarccly fixtecn fqusre inches at work on the paint, when 
my concave mullm' has fe«enty-twQ, i do not mean to fay 
that a roller, the, fiaus .of^that whfob 1 now^ufe, is*^ the largeft 
which might be employed s for truly \ believe tliat a roller 
two feet in diameter, with a coii<^vie,i|iu]ler in proportion^ 
would nqt be hard work for a man; and then the adyapteige 
to the public would be flill farrier increafo|^- 
and is applicable This machine will be found equally ttfeful for the colours 
to vawr-coloursgcj^y^j water, as for Ihofe ground in oils; and 1 doubt not 
ir^oil. bwt great importance of iMis litnpie machine wflljpc =very 

foon generally experienced jii all manufadories wliWo coiours 
^ iifed. The labour nccelfary with this machine, in gdnd> 

. ing 
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*ng coWri exceedingly fine, is It i» ufelefs to 

enter i^ito Rn^.i^inute deCcripiion in /lis plai'^, as a bare in- 
of'the maehtne mail fuiticicnfly explain itrolt'. 

To the coIoiirinaR it would evidently be an effli^ntial faring 
‘of lajbour, and confequently of expenfe, which vvi!’probably 
have fome weight as a rccoinmendalion; and the advantag(x< 
to the colour-grinder have b€'en already dated. 

Plate V, Fig, S. A is a roller or cylinder made of any kind Dtfcrii^tion, hf 
of marble; black marble is edeepit^d the befl,- becaufe it is jjawing!^ 
the harden* and takes tht^bed poUdv. B is ji concave roullcr 
covering one-third of the roller, of the fiime kind of marble, 
and fixed in a wooden frame b, whidi is hui)g to the fraaie 
£ at i L C is a drong piece of iron, about an inch broad, 
to keep the rauiler deady, and is fitted totbefirame with a 
joint at f. The fmall binding-ferew, with thtp.fiy,nu|, that 
pafles through the centre of tl>e iron«piate at C, is for the 
purpofe of laying more prediire on the muller, if required, 
as well as to keep it deady. D is a laker-off, made of a 
clock-fpring about half an inch broad, and fixed in the manner 
of a frame-law in an iron frame kt in an inclined pofition to 
the roller, and turning on pu'ots at d d. G is a Hide-board to 
draw out occafionally, to clean, tkc. if any particles of paint 
fiioidd fall from the roller, and which alfo forms itfclf for the 
plate H» lo catch the colour on as it falls taker-off. 

F is a drawer, for the purpofe of containi^l^riers diavings, 
which at;e the bell things for cleaning patn^di'ttl6.<«->£ is the 
frame. 

Previous to the colour being applied tU/lbG niill* I fbouici Paivcri/it'um, 
recommend it to be finely pulverized in a mortar, covered in cnodmp, 

' • . . * / , . ’ 1 . » ' r 1 j. prcvioii'. to u-vt“ 

the manner of ihcehemmswben they lairigale poiionousdrugi *. gj.io/j. 

This procefs ofjdry-grindii:^ is equally neeefi&ry for the marble 
dab now iifofe; after whicb ^ (}uHt|{i‘rbe mixed with oil or 

• Or rather in an improved mi}l, ufed at Manchefter by Mi. 

Charles Taylor, for grinding liidlgo in a dry date, of which I 
ha[^e annexed a drawing, and refererrr, to tender the whole bun- 
nefs of colour-grindfng complete.— Note of the Author. 

This is the fame apparatus as was ufed under the name of a pht 
hfaphiml miUi in the laboratory at Gottorp, about the beginning of 
the la(C century. See the memoir wf Dr. Joel Langelot, with an 
engravtng, ili I^owthorp'e Abiidgmcnt of the Philofophical Trani- 

3^ion$l 31|3.—W. N. 
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Mctli')il of 
working. 


Quantity and 
fiticnefs of 
grinding. 


This .mill is not 
a Cl ude pi'ojc£t> 
but has been 
ufed fevcral 
year*. 


water, and withyTfflla^tlaV^f palletv.knire put on the roller, near 
to the top of the concave nnuller, ^nd the roMet’ tarined round, 
which takes ihe colour under the tnuller without any diflScuh , 
and very turns of the roller fpread it equatly over its (urfa'".-. 

When idPSs perceived fufficienlly fine for the purpofe required, 
‘it is very eafily taken off by means of the taker^off dejcribed, 
which muft be held againft the roller, and the roller turned the 
reverfe way, which cleans it very quick and very completely; 
and the mailer will only require to bt? cleaned when )Ou detift 
or change the colour. It is then* turned back, being hung 
on pivots to the frame at t i, and cleaned with a pallet>knife 
or fpaiula very conveniently. Afterwards, a handful of cur¬ 
riers fhavtngs held on the roller, w'ith two or three revolutions 
cleans it eff^ually; and there is lefs wafie with this machine 
than wUh^Ay marble flab. 

As to the quantity ground at once on this mill, it mud be 
regulated by the date of finenefs to which it is required to be 
ground. If it is wanted to be very fine, a fmallcr'quantity 
mud be put on the roller at a time; and as to time requifite 
for grinding a given quantity of colour, (his will alfo depend 
on the date of finenefs to which it is ground. I have obferved 
(hat my colour-grinder baaground the quantity of colour which 
ufed to ferve him per day, with Ibis machine, in three hours, 
and, as be faid; ywith eafe. The colour alfo was much more 
to my fatisfa^i^jtlt than in the former way, and attended with 
lefs wade. ';,v 

I have mentioned the pulverizing the colours in a covered 
mortar, which prevent wade, and prevent the dull and 

fined parts of nozious colours from* being injurious to the 
giinder. In fome manodt^one.s, where large quantities of 
colours, prepared from lead, copper, and ar^mc, are ufed, 
this precaution is |>artictiilarly i>eceffary. I do not mean to fay 
that my machine % intended to fuperfede (he pain^nitl ifow 
in ufe for coarfe common colours. It is intended for no.fuch 
purpofe; but to ftiperfede the ufe of the very awkward-'and 
unmechanical marble llab now in ufe, and on which all the co¬ 
lours for china mnnufaclories", coach-painters, ja[)anners, and 
colour-manufaflurers ior artids, &c. &c. are now’ground. 

Several of the colour-maeufafliirers have expreded to me 
their great want of inch a machine; and that I bad no defirc 
of troubling the public with a machine that would notanfwer. 
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is evident, from having ufed^ ^eTai years before I prc- 
fiimed lb n^^Ommend it io their awention. Being therefore 
\now completely convinced of its utility, and hoping that it 
flight relieve a notuber of my felIow*creatur^yfrom a dan- 
gpiwiis employment, 1 have ventured to commit it lo the pro¬ 
tection of the Society of Arts ; hopingi through their meahs, 
to tee its uUimale fuccefs. > And, farther to give the Society 
the moO: coinplete alfurance in my power, 1 have annexed the 
opinion of a very ingenious and mechanical friend of mine 
who has frequently feen it work. If any other queftlons (huuld 
occur to the Committee, that may be in my power to explain, 

I ihall gladly do fo, 

I am. Sir, 

Your moft obedient fervant 

' JAMES KAWi-INSON. 

J)erhi/, Feb. (5, ISOt. 

Cliarles 7'aylor, Efq. 

P. S. When the colour IS ground, I recommend (he follow-Inftrwaiom for 
ing mode of tying it up in bladders, in preference to the uIh'-*! 
method. Inftead of drawing the neck of the bladder clofe, in jour, 
the act of tying it, infert a {lender cylindrical flick, and bind 
the bladder clofe around it. This, when dry, will form a 
tube or pipe, through which, when the Atick is withdrawn* 
the colour may be fqueezed as wanted/^dd the neck again 
clofed by replacing the flick. This is not binly a neater and 
much more cleanly mode than the ufual one of perforating the 
bladder; and ^oj^ing the hole with a niiil, or more com¬ 
monly leaving it open, to the prejudice of the colour; but 
the bladder, being uninjured, may be ttfed repeatedly fur 
freAi quantities of^colojir. 

N. B. The barrel of a qoill may be tied, in place of the 
{tick, into the neck of the bladder, with" its. clofed end out¬ 
wards, which will keep the colour fecore in travelling, and 
when nfed, the efVd of the quill being cut off*, it may after- 
wards be clofed by a flick.^ 

certificate from Mr. Thomas Swanwick, of Derby, and 
alfe from Mr. John Middleton, St. Martin's Lane, confirming 
tlw above (latement, accompanied thei'e pai-cr*. 


Jiefcrencc 
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giindmg. 
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It^ercnce to the tmprov^ MiU for grinding or other 

^diy C<dou.T*, / 

Plate V, ^g. 4*. Ju reprefents a mortar made of marWc JTt.' 
hard Aone ; one made in the common way wtU anfwer. ' M, 
A muller or grinder, nearly in the form of a pear, ,in the 
upper part of which an iron axis is firmly fixed, i%'hicli axis, 
at the parts N N, turns in grooves or flits, cut in two pieces 
of oak projedling horizontally from a tvall, and when the axis 
IS at work, are lecured in the grooves by iron pins, O O. 
P, the handle, whit^ forms a part of the axis, and by which 
the grinder is worked. Q, the wall in which the oak pieces 
jN NT are fixed. R, a w’eight which may occafionally be 
added, if more power is wanted. 

Pig. 5. fiiews the muller or j^rinder, with Its axis feparafe 
from the other macliinery; its bottom fliould be made to fit 
the mortar. S is a groove cut through the ftonc. 

On grinding indigo, or fuch fubfiance, in a dry fiate, in 
this mill, the muller being placed'in the mortar, and fecured 
in the oak pieces by the pins, the indigo to be ground is 
thrown above the muller into the mortar; on turning the 
handle of the axis, the indigo in lumps fails into the groove 
cut through the muller, and is from (hence drawn under the 
a£lion of the otH^r, and propelled to its outer edge within 
the mortar,' frlBta^nihence the coarfer particles again fall into 
tlie groosw muller, and are again ground under it; 

which optiH'alinn csontinued, till the whole of it is ground 
loan impalpable {igrwder j the muller is then eafily removed, 
and the colour taken •out. 


A wood cover. In two halve.s, with a hole for the axis, 
is ufually placed tfpott (he mortar, during (l»e ,operation, 
to prevent any Jolsi to ilte colour, or ^d effe^i tb' (ho 
operator. ! ■ .. . ■ 





Ma. THOliSON^S PURIFICATION OP ^OLD AND SILVER. 



mw and cheap Method of purifying Gold and Silver, By 
Andrew Thomson, Efq. of Banchory, mar Aberdeen, 
tn a Letter from the Dijbovcrer, * 




To Mr. NICHOLSON. 

SIR, 

I INTENDED to hava deferred the prefent communication This publicatioA 

till fuch time as 1 (hoijid have it in my powfarte lay before theJn J^^Tewufc 

public the complete (eries of experiments in which I have the invfntor 

been engaged with regard to the purihcatioin of gold siod 

lilver. But unluckily 1 mentioned a few particular circum* 

fiances with regard to them, to a man who took it^hpon him, 

without iny knowledge, to fend an account of them for 

publication to a periodical work. As I underiiand that work 

will not appear fo foon as your next number, 1 beg, if you 

think It worthy of a place^ that you will infert the following 

account of Tome attempts 1 have been making to purify the 

precious metals. 

Being much at a lofs for want of a crucible of pure filverp®‘^'^|^ 
for the aoalyfis of fome minerals, and as all tbeufual methods tra^mg copper' 
practiced for purifying that metal are very>|iiropbIefQme, I fcifrom bell'metal. 
myfelf to confider the various operattoiif,p^l#etats, .in hopes 
of falling'on a more limple way of aocompS]^t|^ my porpote. 

At length, 1 foand a procefs of Pelletier’s, wfidch promifed to 
fucceed, and mine is merely mtiending hiftldea a little further 
than he did himfolf. * 

He was, 1 believe, employed by the French government We oxides tfie tin 
to difeover aji^eafy way ctf foparating tbe^lfi from copper » 

belJ«metal/and (de procefo he g%ve. Is this. Upon the 
nmlted belLmetal prcje^l black oxide of cnanganefe in powder, 
frifqemitly Rirring the metal till all the (in becomes oxidated 
by the mauganefe^* He adds a caution, not to add too raur l: propor- 

manganefe, otherwife part of the copper allb will bCafica the 
deilroyed. copper. 

It immediately llruck me, that in this way 1 might lie able The author’s 
to oiTidato the copper which valloys our filvcr, and upon 
making thd trial I fucceeded completely ; I had fome impure rolled outj then 
filver loll^ out to about the Ihicknefs of a fliilling, this 

, coiled and 
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ftrangty ignited 
tm a quarter oi 
an hour. 

All the metal 
w«k oxiiiccU 


"ITie a^hole con¬ 
trite^ were then 
put into a largcr 
crucible with 
thrice its hulk of 
gieen gluL. 

Strong heir 
fufed the jdaf:, 
and reduced 'he 
lilver pure, and 
aluneinaliutLiiiia 

This procefi. 
anfweis equally 
with gold. 


The metul mull 
be in thin or 
Imalt tnail'es. 


The proportions, 
&c. aie nur here 
given, bccaiife 
the author his 
haftened tocoin- 
municace Ins 
ptoceft. 


KR. Thomson’s ril^-KiFic ation of ctfLo AN0 sitv^K. 

coiled up fpirally, info a crucible, the bottom of 

which was covered wiii^iat^lv oKide of mauganefe. I.then 
added more oxide till tiL Hlver was covered, and all the 
fpace faetwecyrlhe coils completelv filltil. A cover was then 
luled to the crucible, and a fiuall hole left for the efcap^ of 
oxigen gafs. When this had been expofed for a quarter of 
an hour (o a heat fudicient to melt lilver, 1 found the lurface 
of the manganele brown from the lofs of oxigen ; but, where 
the filver had been, the whole w'as one, uniform black powder, 
without the leaft appearance of inets^lic luflre, fo that 1 had 
no doubt, that even the filver was become an oxide. 

I then put the wJiole contents of the firft cruc;ible into a 
fecond of a larger fixe, into (he bottom of which 1 put a 
quantity of pounded green glafs, about three times the bulk 
of the coBtents of the firft crucible, and luled on a cover as 
before, to prevent the accefs of any infiammable fubftance. 

The crucible was then expofed to a heat fuificiently ftrong 
to melt the glafs very fluid. Upon cooling and breaking the 
crucible, 1 found the filver at the bottom perfedtiy pore, as 
its oxide alone could part From its oxigen without the accefs 
of fome infiumraabic fubftance. 1 find this procefs anlwers 
equally well for purifying gold, and to me it feems to poflefs 
fome advantages over all (he Ibrmer .methods. Tfie materials 
ufed are cheap, and a large quantity can be refined as foon, 
and as eafily as A'fitr^ll quanlUy, by merely altering the capa¬ 
city of the crob^lc you ufe. 

I tried tke fti^e operation on gold and lilver in round 
inatles, ..but foundit went on very flowly, and what I fcarcely 
cxpcdled, in the Ifrft part of the procefs of'oxidating the 
metals, the remaining metel Continued uniformly impure or 
nearly fo, until (he whole was oxidated. ' 

1 regret that I havO been forced to make^this master public^ 
before 1 could do H ' In a manner fatisfti£tory to mytelf. 
wilhed to have given the exadl proportions of alloy, manga- 
iiefe, and glafs to be generally ufed, and to have afeertained 
if there is any truth in the old opinion, that fallpetre melted 
with gold deftroys a part of if, I fuppofe that idea may have 
arizen from the oxigen given out by the nitre in a High heat, 
oxigenaling the copper contained in the impure gold,. whicH 
has been the fubjcift of the experiment. 


Since 
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Since the above was wriUen, been informed 

tins matter has^et^^illl 3 r been pablimecj^ but know not in what ^ 

Vork. 1 hope >!ou wilt itill, have tlie loodnefs to infert this a* 
ordgiml communication, as 1 do not think the perfon who 
has pi^bliftied it will have the impudence to call it his own« 
and a& Mr. Kirwanv and other celebrated chemifts long ago 
advifed'me to publitb it, 1 have, already dated my reaCuns for 
not following fuch good advice. 

As I have now been forced to appear before the public, I 
have hopes 1 diall be abie^to prevail on fomeof my Iriends to 
commit themfclves in the fame way, in the contidence that 
their labours will be found ul'etul to the public. 

1 am. Sir, 

Your's truly, 

ANDREW-THOMSON. 

Banckoryt 0^ Aberdeen^ 

Max} blh, ISOj. 


XIX. 

Memoir on (he Fropngatiun qf Sound. RyM.HASSEMFKATZ.* 

'X'hE production of found is aferibed by all,palural philofo* Sound produced 
phera to the vibration of the molecules of bodies. by vibrations, 

The vibration of thefe molecules admits of two kjnds of which dSficrln 
modification; 1ft, in velocity; 2ly, in majgnitude. The ^Jj^gnitude!!**** 

of Ihcfe determines, .the nature of tones; the. fecond, (heir 

’ S' * ‘ * - . ' " .-t 

force or intenftty. 

Sound Is Iranfmitled to the ear by the jinolecules (hat fill the The fanorou? 
medium or interval between the fonorous bpdy and the «rgau 
of tlfe hearing. Trt?e*nijoV(era^^nt,of thelqporc^s Ijody impreiresfomctucdlum, 
on the molecules of the medium aft impulse, which they 
traiifmit from one to a.nothff, till it reaches the ear, with a ilnued to the 
greater or left velocity.. In this tranfmiftioo tlmvibration may 
undergo two kinds of alteration:' fft, in its velocity; 2diy, in 
its Ihtenftiy’. In this memoir 1 lhaJI only tranferibe ftjme ex- 
periihents relative to the velocity of found. 

Philoibpiters have long been engaged in determining the The velocity of. 
velocity of fopod, but conftdering the air as the chief medium 

♦ Annalcs de Chiniie, VoJ. LIII. p. 6i. 
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This velocity 
uniform in a 
given medium 


by which U is tranrmit^'H the ear, they have atteniled only 

to its velocity in airt #»id\avQ employed two dlfierent me* 

tbods to determine this,theory and experiment. 

Thefe two methods have led to the IbUowing remarkab 3 

refuUs: lA, that the velocity of found in a given medttun, is 

•uniform, whatever its diAance from the phonic centre, and 

and the denfity wlmtever its inlenfity: 2dly. that the denfity of the medium 

of the medium equal preAures is one of the elements of the velocity; for it 
IS one of iti eie* * * ^ 

meott. has been found by theory, that the volot^y of found is the fame 

as that of a body, falling from half the height ef an atmof* 

phere fuppofed to be of equal denAty with the air in the,place 

where the found is tranfmitted; and by expenroent. that, all 

other circumAances being equal, the velocity of found is thi* 

Not affefted by diflferent prefliires of the barometer; fo that it is equal 

the height of on the fummit of a mountain and on the feu-diore. In fadt, 

tlw barometer, denAty of the air being proportional to the comprefling 


Bianconi aflerts 
it to be lets ill ' 
winter than ia 
futamef. 

Pitihnm denies 
this, but IS pro* 
bi^tly wrong. 


Not affcAed by 
ram or fine 
wiMlher. 


weight, the height of the column of mercury in the barometer, 
divided by the denAty occaAoned by this prefliire, is a conflant 
quantity ; and the height of the atmofphere of a uniform den- 
Aiy being equal to the total weight of the air divided by its 
denAty, it follows that the height of the barometer ought to 
make no did^ifFence in the vetocitv of (bund. Bianconi aflerts 
(Comment. Bonon, vol. If. p. Uiattlie velocity of ibnnd 
is lefs in wintdir.tbun in Aimmer, A nee, according to 
rinienls, it t%kes Awr feconds more in winter to traverfe a %ace 
of fixleen Itetian miles. Dediam alArnns, that the velocity of 
found is the fame vt^lrether tlie air be extremely hot or extremely 
cold,, though Itht'-tobles of experiments will be found on ex¬ 
amination favoursd^le to the opinion of Bianconi; for the 
greaieA velocity of found in them w.as on -the 5lh of April, at 
one o’clock m aAernoon, being threjg miles in 111 half- 
fccomls, and the leaft Velocity on'tiw5, lSll#*of f’ebSuary, at Ax 
o’vlot.k in the^^^^ing, feeing,three miles in 122 half-reco:)d«. 
As the experin#pttis on the velocity.of Amnd undertaken by the 
Academy of Sciences in 1737 'were mad^at temperatures that 
exhibit only two or three degrees difference, perhaf^s it would 
be well, as Mr. Laplace thinks, if they were repealed dt a 
time of the year when the temperature is very d^re^l^ for 
experience has taught us, tjiat this velocity is equid ib ruhay 
and in Ane weather, fu that nothing hut change of teuipecuture 
can produce uny variation in this refpecl. 


, Wha 



PROPAGATION OJ SO Tf, 
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Wliaiever thefc refults may pr^e.^s the experiments oft 
tlie veiocily ami propa;i(atian of iound^fiave been hitherto made 
jn the air alone, it M-asan rntereftmg enquiry to determine the 
velocity of found, when tranfmitted by other bodies, and par- 
ticalarty of different denfilies with refpefl to air. Mr. La¬ 
place, to vviiom branches of phytlcal Icience are indebted fof 
improvement, invited me about eight months ago to make 
experiments -on this fubjefl, and particularly on the propaga¬ 
tion of found through lelid bodies; and the experiments of 
which I fliall give an aci wunt in this paper were principally 
made in confeqiience qf that gentleman’s fnggeffion. 

Making experiments in tlie quarries beneath Paris on the Experiments c® 
Iranfmifllon of found through long galleries, I caufeda perfon *hc tranfmiffion 
to (frike with a hammer againli a mafs of ffone, retiring at the the ftone ia 
lame time by degrees from the place of ffriking, in order 
dillinguifh if poflible the found tranfmitled by the ftone from 
that tranfrnilled through the air. Placing my ear agatnfl the 
Tuafs of calcareous ftone through which ihefe galleries are car¬ 
ried, at a (l)ort diftancei diftmguilhed two founds perfectly fe- 
parate, one traulinitted by the air, the other by the ftone. 

Both founds grew weaker in pr<»portion as 1 retired from the 
ftriking point; but that tranfmitted by the ftone was weakeired 
much more rapidly than lirat tranfmitled through the air. In it was convejed 
a gallery excavated beneath jR'ue de la Harpe the found iranf- 
mitted by the ftone ceafud to be audible at t34> paces diftance; paces; 
and in a gallery beneath Rue dc St. Jaques at 140 paces. — — —t>»t through 
rin ough the air the found was tranfmilted to 400 or 440 paces the air 440. 
diftance. Th« found tranfmitted by the ftone always 
the ear much fooner than that tranfmilted by the air. ftone.^ 

Mr. Berthollef, lowborn Mr. Laplace iurparted thofe re- ^jjp„-,n,ent re- 
fults, defirousjjj^Jbeing affurud whether the found of a hammer peated, and 
could bei trlnfmitte^ through a mafs yf ftone 140 paces thick, 
re^uefted Mr. Gay, by ray defire, to be prefent at my expe¬ 
riments. With thris young chemift I repeated the expui imeni the fi.und con- 
of the tranfmifliun s»f found through ftone on feveral fcparale 150 paces, 
maftes, and he convinced hitnfelf, that found was capable of 
being tranfmitted through a mafs 150 pnee^ in length. 

It was long ago obferveej iit working mines, that the noifcThe propagatiotf 

was propagated to a very great diftance through maffes of 

/• I ” 1 1 ' j I . I ftone loud Bgo 

rock ; and4he line or the found heard through the ftone lerves, 

on mapy o^iions to detern|ine the direction in which the gal- chimes. 

V 0 L. 1 XI.—JoN s, ISOJ. . K icries 
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or iovvin. 


The diffprenccs 
of thcdiftancts 
to which found 
is tranfmitted 
through folid 
snalTcs remark¬ 
able. 


leriob ard carried on; onO' had attempted to cd^ferve, 

whether the velocity oAthe found (ranfuailted by the (lone dil- 
fts velocity ap- iered from thal, of the found tranfoiilled by the air. My etj/ 
fhju of^li^ht*'*” quarries underneath, Paris have taught. mtSV 
that the diflference is confiderable; and when the gallery is 
'fufikaenUy (lraight« to be able to diicern 4he motion of the 
hammer with llie eye, no calculable difierence can be perr 
cseived between (he conveyance of the motion to the eye and 
that of the found to the ear* • 

The diftanee which the found of the hammer can foe con¬ 
veyed to tl^e ear varies conilrlerabiy with (he nature ot the 
ftone and the feparatiuns or fifllircs in (he mafs. Having 
caufed a man to Arikc with reiterated blows againtl an ifoluied 
wall, built of common tione of the tame kind as that in the 
quarries, and cemented with moriar, the found was tranfutil- 
ted only thirty paces. Striking, in the fame manner on a pa¬ 
rapet of hewn ftpne railed jm the borders of the »Seim*, the 
foiinil was tranfmittcii 46 paces. I'hefe expeiimenls wuie 
made in the open air by day, confequently under circumllances 
Jefs favourable to the propagation of found than w hen on the 
calcareous ipanTes in the quarries; but the didbrence between 
SO and 46 paces, under (he fame circumftaiices, on mafles 
difTering only in the dimentiuns of the fiones of which they 
were formed, ii, very remarkable. 

Dxpenmeuts re. £Lncouraged by ,the luccelk of my experiments in tlie quar- 
peated, gjjj invitation of Mr. Laplace, 1 attempted to rc> 

peat the &mo experiments on dilTerent fubdances, 

Byihefide of the high road that leads from the place dela 
Concorde to ChailUtt along the bank of the ^ioC) oa the flone 
wharf of St. Lcir, opp<dile the fleam-engine of Gros-Caillou, 
is placed a railing 210 paces in length, form«^^,,of SI pieces of 
Convryea far- timber, feparatcd by four large pofis* Tl^e blow fif a hammer 
thrr rhin in the cxtronUty of, this railing was beard diflin^tly at the 

Other, though .'through the air it was andtble only 120 paces. 
>lt the diflanoe.at which both the founds* were audible,, that 
through the wood was heard long before the others and when*, 
(landing atahe.greatefl didanese from tbe place of 1 

heard opl) the found tranfmitted through the timber, the ve¬ 
locity of its tranfmilhon was great, that it was 'di^cuk- (• 
didinguifh any interval between the percept ion. df the Ibund 
by the ear, and of the motion of /he hammer by theeye. 

I jiving 


on timber. 
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HavSng coftvinced myfeS^. tbaythe propagation of foond 
^through Aoiie ’uid through wood vas cflfeded whh roucU 
greater velocity than through atr« and that the time of its traol* 
rnidiDn to fnch (hort diftances as thofe on which I was able to 
mahd experiments was too little for calculation, I wasdeilrous 
of knowing whether the velocity of its -iranfmit&on througir 
motalltc fubfiances w'ere the fame. 

Several experiments on bars of iron fixed on foltd tnalTes, as Similar experi- 
the bars that hold together the (tones of parapets, having given 
me uncertain refults, 1 (bught for ifoiated bars of futhcieni ban of iroa.^ 
length to afford fome cs.*rlainty. My firfl experiment was made 
on the upper bars of an iron railing, 34> paces long, erected on 
one of the walls of the garden of the Legiflative Body, ad¬ 
joining to the Place des Invaiides. On Itriking one extremity 
of this-afferablage of bars, two difiinfl founds were heard at 
the other end; that traiffoiitted by the bars, and that by (he 
air; the former being always heard hrd. The fame experi¬ 
ment afterwards repeated on bars of different lengths, gave 
me the fame refult; and this refull is fuch, that it isimpollible 
to difiingnifh, at the fmall diflanevs at which, tliefe experi¬ 
ments were made, any difference between the (ranl'.niflion of 
the motion by light, and that of the (bund by the (olid tne- 
diam. 


Repeating my experiments on the velocity and propagation 
•f found through the maffes of Aone in the quarries beneath hr heaid 
Paris, in company with Mr. Gay, this young ChemiA imagined 
that he diAingiilAied two (bunds (ranfmitted through the air, fi « a grave, 
one grave and the other acute, which reached liis car (n ““ 

ceffion, the graver found appearing to have the greater velo¬ 


city. 

This refujt, tM!()^h contrary to the theory of the propagation and 
of found, according to which graven and acute founds ought o^hcib had con« 
toliave thefame velocity; had already been cot>je6lured by fe-|amer** 
vemt philofophers, particiAarly by Mairan, and was therefore 
worth confirmation.* For ihis'purpofe I Aretched two Arings, Experiment 
onb of brafs, the other of catgut, fo as to make Ihena erail‘l«“‘“““« 


two different tones, the ArA one more acute, the fecond one 


more grave; then Ariking both thefe Arings at once with the 
wood of a black lead peuicil, thePtwo founds, which were con¬ 
founded t^*ether at hrA, appeared to feparatc at (he diAance 
of 400 paces in a jarge gallery of the quarries, and we both 

.imagmeA we could diAinguidkthe graver found ArA. 

/ K.% 
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Probable cawfft While obferving the pr6|^agalion of found in the galleries, 

of fallacy in this j f^yeral times occtanon (o remark, that a found at a great 

eKpcnincnt. ? „ , • 

ciiftaiiee was frequently repeatedi eillier by reflection or by the 
vibration of the wails* lb as to caiife two differerent founds to 
be heard and diffingiiiflied, which reached the ear in fuccetlion. 
As it was pofltble that the dilTerence which appeared to Mr. 
Gay and me might have been produced by the caufe here men¬ 
tioned* I determined to repeat the experiment in the open 
air. *■ 

The experiment For this purpofe I took two glafi* bells* the tones of whk'h 

were as an o£tave and a filth, that i*!, i«lie ratio of their vibra- 
open 4ire ^ * rt /I *1 

tion was an 1 to 3. A hammer was lo acljufted as to ftnke 

both the belts at once, and make them found at the fame in- 

fianf. Carrying this inilruinent into the fields, 1 endeavoured 

to afeertain whether the two founds reached the ear In unequal 

times. Several experiments repealed in various places* made 

me believe a long lime, that their velocity was unequal; but 

having obterveci* that on fome occafions the founds reached the 

The double ear at the fame lime, I was led to remark, that whenever 1 

found produf d J dillinguilhed a difference of velocity, this differ- 

echo. ^ etice had been occafiuned by a repetition of the found, and 

that frequently very trifling obflacies, as trees or hedges, were 

Crave and acute fofncienl to produce this repetition. I repeated my ejtperi- 

therefore anew in the midft of plains of greater or lef*; 

extent, asthofedf Monironge, Grenellc* St. Denis, &c. and 

whenever I was remote from any obflacie capable of producing 

a repetition, both founds were heard at the fame time. With 

iny inilrument I could diflinguifh the found of the two bells at 

' the diflance of 700 pages or (>.31 yards; whence it follows, 

that both experiment and theory concur to demonftrate* that 

gra^ e and acute founds have the fame veloc^i^- 

Condufiinsfrom I’lnm the experimeiU^s related in this paper it follows; Ifi, 

the expenmentb. that the velocity of found dilfcrs according to the medium^y 

which it is piopagatcd: 2dly, that'this velocity i.s much more 

couliderable, when it is propagated by fiiiid and very denie 

bodies* than w'hen by aeriform bodie.s, and of little denfity : 

Sdly, that both grave and acute founds have the fame velocity; 

a refult to which theory led us. 


V ,A very. 

\ 
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Xx: 

* 

J very advanta^foiui Mode of preparing Muriate of Barytes by 
the Mutual Deeoiupojition of fulphuruted Barytes and Muriate 
trf Liiue» By Mr. GoKTiLMiO* 

Mr . DRIESSEN of Groningen firft obferved, that muri- Driefft-n firft 
ale of lime and fuiphale of barytes decompofc each other at a phat™‘^^*baryt« 
high degree of heat. Vrominfdortif verihed the experiment by muriate ot' 
of the learned Dutch |nofcflbr, and applied the principle 
the preparation of mflrialc of burylcs. He perceived, how¬ 
ever, that the whole of the fiilphate of barj-tes was not de- 
cumpofed in tliis way, and he thought,4hat equal parts of the 
two falls were the fiiilahle proportion for decompofing them 
as completely as polTible. Mr. Goettling has deemed the I’lib- 
w'orth farthei inquii^', the refult of which w'as the procels 
1 (l)all now d< r( iibe. 


One part of native fulphate of barytes in fine powder is to Mr. Ooe.tHng'i 
be mixed with half a pail ol muriate of lime.f This 

is to be inirodiieed inio a Heffian crucible, which is to be clofely of barytes in tbia 

covered, and brought gradually to a red heat. The matter 

mufl be kept in a Hate of incnndiTcence a full half-hour, and 

frequently flirred. It is then to be poured out into an iron 

cone, and after being coarfely powdered, ifetci be thrown into 

three pa/fs of boiling water. The veflel b'etfig immediately 

taken from the fire, the misture is to be ilii^ed occafionally 

with a glafs fpalula, and the undilTolved matter is then to be 

lefttofubfidc. The clear liquor being decanted off, we refi- 

diuira i.s to be poured into a filter of linen of a clofe texture, 

and the fluid lightly prefied out. The refidiium being again 

lixiviated part of water, is to be (trained as before. 

'!l[|he liquors arc then to be mixed together, and evaporated to 
a pellicle, to obtain the fait by cryflallizalion. In this way 
wc fljiiH have five-eights of a part of muriate of barytes. The 


.• Van Mons’s yeurnal de Cbimie^ Vol. VI. p. .92, Abridged 
from the ^efchin-Buehfuer Sekeidekuenfiler. '• 

f This muriate is obtained in abundance in our laboratories, as Muriate of lime, 
an aSveiititioufi product: it moy be procuied likewife at a very **^**1®**^ 
trifling exuence by adding lime to the mutlicr-water left after refin¬ 
ing covad^n lair. 
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purified by re> 
cryftallization. 
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nminated in its 
firft portions 
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Wby» according 
to BetchoUct. 


True reafon is 
the prefence of 
an excefs of 
water. 


Concentrating 
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curled 10 dry* 
oefs. 
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mollier-water of llie firft <5Ty<|allizaiion, which isalraoft wholly 
muriate of lime, is to be fet allilc for a frefij operation, or for 
an_y other purpofe. 

As the infoluble mafs of fulj)bale of lime ftill contains a 
large quantity of fuiphale of barytes, indeed about half; the 
original quantity, it is to be treated afreth as above, with one 
iourlh part of muriate of lime; and the fame procefs ia to 
be repeated with an eighth part of the fame fait. Thus we 
obtain an a'Jdiiion from one to two eighth parts of muriate of 
barytes. Tlie falts of the various cryftallizatlons require lobe 
di/Tolved and re-eryflallized anew, m order to free them from 
a little muriate of lime, which adheres to them in the firft cry- 
flaliization. 


XXL 

Ohftrvations on the ReBiJication qf Nitric Acid, by Mr. Stein- 
ACHEBj Dntggiji at Paris.* 

It has long been known, that the firft portions of nitric acid 
di/lilled from litharge contain muriatic acid. BerthoIIet ex¬ 
plains this phenomenon by faying, that the oxide of lead di¬ 
viding its a£tion between the two acids, both are fubje£led to 
the a£lion of expanfibility produced by the heat. MefTrs. 
Welter and Bonjour aflert, that, if muriate of filver be em¬ 
ployed, oxigenated muriatic acid is formed, which rlfes with 
the firil portions. If I may be allowed to give the refulls of 
my labors after ihofe of fo many able chemifts, I would fay, 
that, when the nitric acid has been fufticiently concentrated 
before being fobjeded to reflificatioii on*^ftlver, or on oxide of 
lead, the ftrft part of the rectified acid is Her.'id on l/lal to 
eonlain no muriatic acid, jaotwithftanding tlie nitric acid con¬ 
tained much of it after its concentration; and hence I infer, 
that an excefs of water is the true caufe, that diminifhes the 
Btlraftion of the muriatic acid for the osside of lead^ dr of 
fiver. 

The operator however would in vain expeS to facceed by 
merely concentrating his acid before reftifying it, if he afed a 
determinate proportion of lith&rge, or diftilled to drynefs, as 

* Van Mons's Jaurnal de Cblnief Vol. VI. 

^feveral 



‘Hics'ipicATf’Oav or kitbxS acii>. Ij35; 

fevera! aothors direfl. Tlie quantity of litharge muft vary 
from one to eight fixteenths of the weight of the acid, accord¬ 
ing to its degree of impurity. On the other hand, if diftilled 
to drynefa. the latter portions of tire nitric acid will carry o\'er 
with .them in folution muriate of lead, or of filver. 

Four kilogrammes (lOlb. 8oz. 1 fidwt. troy) of nitric at>d, * 

of the U»ops, at 35®, containing muriatic acid, and a very lit- ** 
tic fuiphuric, are tirft diftilled in a reverberatory furnace in a 
retort placed on an earjhen velFel tilled with fand. The fire 
muft be fo regulated that ^ic drops fucceed each other flowly, 
and half the acid is to be thus drawn off. It will then give 
1.5® of Haum6*s areometer. What remains in the retort is to 
be poured into a bottle. Its fpecilic gravity will be cxprctTed 
by 4® of the areometer. Liiliurge being tiirown inldit in fine 
powder, and ftirred with a glafs rod, will be converted into a 
w*hite powder in a few hours. More litliarge is then to be 
added in the fame manner; and this i.s to be continued, till the 
litharge retains its colour after feveral hours ftanding. The 
muriate and fuiphate of lead are then to l5^ left tofubfule cn- 
iiiely* and the acid is to be decanted off into a tubulated glafs 
retort, placed on a fmall earthen plate filled with fa tub in the 
luidft of a reverberatory Fqrnace, all the parts of which arc 
retained except the dome. A receiver is to be adapted, which 
fils clofely without luting; for, as the vapour of the acid eafily 
deftroys every kind of lute, the procludl would olherwife be 
liable to become impure; and the diftillatibrt is to be fo con- 
du61cd, as to admit a ftiort interval belw'oen the fall of each 
drop. Great carerouft be taken not to fulfer the acid to boil, 
fur thus it would be diffipated in incompreflible vapour. The 
tirft half tliat comes over marks 3.5®, the lecond 40®. Both 
portions are ^nbxurlefs, and have al! the properties of a very 
pare nitrit: acid, 4f of the liquor be left in the retort. 

• If a ftopbe put to the diftillation after (he ftrft portion is fe- Beautiful 
parated, and the feiort left to grow cofd, you will obtain a 
beautiful cryfiallipafion of muriate of lead in Idrge and very may be obtained 
brilliant ftrtated hexaedral laiqinm. This fait is a true muriate, 
for (ulphuric acid expels from it vapours eatify "diftinguithable u,f. 
fo be thofe of the muriatic acid. On continuing the diBiila- 
(ioH, thefe cryftals gradually Jofc their regular figure, and'at 
length fflUo the bottom in a powdery precipitate. 
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Method qf making the very combnjlible Oride of PJufphorust 
By Amicus. ^ - 


Oxide of phof. 
phoruf. 


■- You 


To Mr. NICHOLSPN, 

' K 

Peak Sir, 

know verj' well that phorphiSrus united to a mucli 
fnjaller proportion of oxigen than is r'cquifitc to rentier it into 
the acid rtule, faring.s it into the condition of ui) oxide which 
fets on fire fulphur, on juft rubbing it againft a common match. 
But the common method of oxidizing ph«<fphorus for phofpho- 
ric matches by fixing it in the bottius with a hot iron, is (rou- 
blefome and wafteful. This oxidation, however^ may b6 
e^e^led with great facility and economy by cxpoling a large 
proportion, vi 2 .ahunclred grains of phofpboriis in ajar contain, 
ing half a pint megfure of oxy-muriatic acid, in which cir, 
cumftance the phofphorus will be melted and fume, butfcarcely 
take fire. After cooling, it mutt l>e kept excluded from the 
air, to pevent (he infiammalion from mere expofure. 

Uear Sir, Yours, 

AMICUS. 

May *J8th, 1805 *., 


XXIIL 

Dejtripmn of an extretttely fenjihlc Micro^ie^rometer. By Mr, 

MARfcCHAUX.f 

A piece of leaf 1 n a glafs cylinder, aboqt an inch and haV'i^Uiameter and 
edVoas inches high; a f^ece of leaf filver is fufpended from, 

tnnvexble in a a fmall paif of flippers, capable of bet|ig Ipwered or elevated 
|laf!i cylinder, length pf the leaf may reqqire. The piece that carfiea 

the nippers may Tikewife be moved bori^onUlly, fo that' the 
leaf may be mos'ecl at pleafure^.nearer to or furthef from a 
fphere of copper, which is one of poles qf t|ie ipftruii 
pent. I 

* Tranflated from Von Mons's feurnai ie Cbinde, VSL VI, p, 
38. ^bridged by Van Mons-from Gi^iert's Amakn der 

> The 
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The glafs cylinder has, about (centimetre, near 4 Unes Through a hole 
jMiglifli meafure?) I'rotn the plate on M-lilch'it is fixed, a linall I,”n,icromet«-. 
hole, through which palTes the extremity of a micrometer-ferewpafles, 
lerew, about the fissd of a large goofe.'jwill, and very care* 
iuliy out. This (crew has fifty threads in a Rhynland inch, 
cut very deep, thoiigli very fine. It is made.of two pieces,* 
and fitjould be at leatl three ejuarters of an inch long, to avoid 
any tliake. The extremity of iliis tcrew carries a little ball, 
which is put on after the ferew is paifed through the opening 
in the cylinder. To avoid all iVidion againft the glafs, care 
is taken that the Icio^v, when turned^ does not touch th^ 
edges of the cylinder. The (crew carries a plate three inches 
and a half (.‘3.8 Knglifli) in diameter, which has 360 divi- 
ijonsy and conlequeiuly divides each thread of the icrew. into* 
as many parts. 

In this manner we are enabled to determine the fphere of l>y which the 
adivify of the two cledricities in 180C'0!i)S of a Rhynland 
inch. I'lie mounting which contains the female ferew has a may be 
fmall pillar, which advances on the plate, and carries an in-nM:afu:ed. 
dex, by which tiie degrees a,re marked with prc*cifion. 

To life this inftruinentf which is perl'eclly infulatcd by theMo^of 
glafs plate on w'hicli it refls, the firft thing is to place the plate ^umentforufe* 
in fuch a pofition that the 0 fiiali be exadly tiiider the index. 

The adjuftiiig Icrew which carries the nippers is then to be 
moved till the leaf lilvor is fo near the ball, thad no light patTes 
between them. Thtis we have the point of contad, and of 0 
fur the fphere of adivily of the two eledricilies. To be certain 
that the leaf is brought as clofe as poffible to the ball without 
being forced pul of the vertical dire£liun, the micrometer ferew 
fiiould be moved a turn firft backward then forward feveral 
times, and the„p£^lion of the leaf obferved every lime the 
ball is brou^t into contafl with it. 'I^he inftrument being thus 
adjftiftcd, the microraeter-ferew muft be moved backward one 
turn, and then we have between the leaf and the balladtftancc 


of <m^->fiftie(h of aninch, which may be fubdiv^ed ^t pleafnrc 
by means o£ the plate; for with a plate .near four inches to 


diameter, and by means of the fine needle on which it turns, 
we may diftinguifti half or even a quarter of a degree if. 
neceflary. • 


An adjacent fixed to the plate on which the cylinder refts Apparatus for 
ferves lo dteertain whether leaf of filver be in fafl drawn the 

*• * perpendicularity 

out of the leaf. 
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out of tlie vertical line by any atlraft+ve power. This conlifis 
of a fine (ilk thready ftretched in the fame plane at the Elver 
leaf. , By means of the ferew ihts thread may be moved both 
horizontally and verticailyi fo as to followtbe rooveiwentt-of the 
Elver leaf. 

Mirfeofufing Every thing being thus arranged* make a communication 
the inSrumecit. jjy uj^aju, conducing wires between a Engle couple of me» 
tallic dilks, or one conftilaent part of a pile, placed on a plate 
of gfftE, and the ioErument, fo that one of (be metals Etali 
communicate with the top of (lie mErument, and the other 
with Ibe-bottom. Then by means of a.glafs handle fitted to it 
move the plate (lowly from one clegree to another, and you 
will End the leaf touch the ball with ordinary eledricity, when 
it is CO® or SQ® of (he micrometer ferew from (he vertical plane, 
in which the leaf Elver refied before its communication with- 
lire metallic dilks. This difiance increafes for every pair of 
ilifks added; and as the ball remains fixed at tbe point to which 
the ferew has carried it* tbe motion of the iofirument may be 
‘ obferved with great accuracy. 

Its eirtiticnei(:n« This infirurhent is fo fenfibte, that, if a Eender glafs tulre 
iiWitji, rubbed but twice, and brought near the apparatus, (hough 

feveral incires from its furomtt, it paEes through tbe whole 
extent Off its fcale. It is ibr (bis reafoa the inventor calls it 
a mkrcu-eleBrfmettTt becaufe we can meafere only very weak 
degrees'of eledricity with it. 


c 

XXIV. 

A^ion on the ScivtHtms hf Metab,' By Mr. 

SeHNAnBERT''*. 

FfKT^horu? ob» Sage t had already obferved, that phofpirorns precipitates 

fcvidi to Fcci- fiilphates' of copper and of manganefe. Afimr him 
virzte iBCtaU, br ... ' . . . - .. 

SjgTr lifemanii, Iileiii«ni> | dbtained a crynalliaattea of gblver in the humid 

^MrKFui> way by means of pliopliorun Still ihpre recently Mrs-Fnl- 

* Van Mons^s Journal de Ctimie, VoJ. VI.-f. S3-. Abridged 

fronn Gottiling’s Cbemifcbes Tafebenbueb. . ' . 

, f- Aaaljfg cbmique et Qmcordaact det trots Regaes* 

* Grell's Chemifebe 4amlta, 17p> Tom* 1^* p. 3^^. 
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Iiame* pobliilied experiments on the redudion of {ome raetsls 
^by phofpboras dtlTolved in elhef, Laftly, Rfr. Schnaubert Sehnaubeit’s 
his irmlerlaken a ne^ inveftigsUiop of the fubjedl.i the prin-**^*”**®*** 
cipal refttlU of' which are as follows: 

Coid. 

.Two little bits of pbofphoruw were pet into a nilro-mariaticGold compietdy 
folution of'gold diluted with a fmell portion of water. At 
expiration of twenlyf^foor hours the foletton was completely phoiphorut. 
colourlefs^ and pellicles oi(^ the colour'of tnetaliic gold fwam 
on the furface of the liquid. The phofphoras itfelf was co. 
vered with a deep brown coatings and in-this was-^obfervablc > 

in Several places thin layers of reduced gold. At the place 
where the phofphorus was a black circle was perceived. 

The folution thus treated by phofphorus, had not a iingle 
atom of gold left in it. 


Silver, 

Some phofphorus, which was left for twenty-four hours in Silver predpi- 
a nilric folution of filver dilated by water, was completely cryrtal",^*'*** 
covered with metallic filver in the form of dendrites, the ra¬ 
mifications of which were dire6led upwards. During 
tion this remarkable cryffallization of filver, which wade the pj^gf^hure. 
phofphorus app^r as if garnifbed with points,'^ afiewed firil a 
white colour, and afterward formed a light bla^'mafsf which 
at length became of a light brown colour. 


Quickftlver. 

Mercary diflblved in nitric acid is precipitated on the phofi- Mercury prew- 
phoros in the form of little metallic gtobtdes« which cover itbu'icg'** 
entirely. By hy^lsng to ebullition the mercurial globules dif- which heat con- 
appear, and a blackViafs without any jmeUUic luftre is formed. * ***'°^* 

Lead, 


At the ordinary temperature phofphorus did not a^-oti Ihe Lead oot re- 
nltric folution (d'lead^ though the digellion was co^mted for toii'ng^hMt.'** * 
feveral days« at a boiling heat however a change was ob- 
ierved in the phofphortts, whiob was covered with a grey 
colour flightly metallic. « 

* Efiay on^ombuftion. See, 

Copper, 
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Cojifer. 

Copper power- No netalHc foIiTttcMi was more ftroriply atlacfc«d by 
fttU>aAc«loa. p^Qj-ys qJ- copp^ in nitric ac^« Tlie j^ofphonis 

was nn (ooner introduced into, the idiutiun of copper, ll>an it 
aiTtimed a black colour. In twenty-four hours it was covered 
Wfitfe a dratinn of metallic copper inr very thin layers *j and 
Ure fc^utiun had l>econ9e much paler. The application of heat 
caufed dwps of pbofplim^us to How out upcu) the reduced 
copper, where (hey immediatelv ]|,(Turned a black colour. 
Thefe drops after a lime were in li)e|r turn covered with a 
CnropTetely prc- metallic C0at^ copt>er. After this the {olulion was perfectly 

and ammonia did not deleft in it the leaft par*, 
tide of metak 

Tin. 

Tin partly re- Several bits of phofphorus were put inlo a folulion of (in 

muriatic acid. The next day il)e pholpliuiiis was 
jhoifium* coloured of a deep brown^ only in feme parts a metullic ett- 
lour was obfervable. Thefe tnelallie fpots difappeared on 
boiling, and the pholpborus became Aill deeper coloured. 


Stt^hate of cop- * In making this experiment with a fulution of fulphate of cop- 
l>« forms a beau-and (lightly.beating the mixture, at tirlKa vapour arifes, con- 
tilui experiment, phofphonis gas, that carries off with it foine fmall particles 

The phofphorus of phofphonis, 'which take (ire on thefurface of the folutton : but 


enveloped in a extrication of this vapour foon ceSfes, and the phofphorus be* 
t^ymaHcaWe" comes hcrmcticaHy encloihd in a box of copper, in which it is dt 
Clipper impervj fsftded s^inft any farther a£lion of the fulphate, and even of the 


ous to air. 


air, to whatever temperature (hort of fufing the copper it be after¬ 


wards expofed. The plate of copper that forms this coverii^g is 
two or thiee lines thick« it polS:fies more tefniQ^ than common 
copper, for it be. flattened with, a hatnnW in diiftircitt direc¬ 
tions without cracking, which at the fame time proves the great 
compreflibility of the phoiphonts; and it flunes with a very pure 
metallic luftre. On opening the box carefully with a cutting in- 
flrunfent,'the pholphorus is found in it retainCig perfeftly ifs form, 
fillingcopper cafe completely, and not Appearing even to Irave 
nShtd'sfpon'the fulphate. 


Other metals did ■ f did hot obtain the fame elftft vriih feveraT bth& mci ds v^bich I 
eft^****^ tried* no doubt on account of tKeir containing mett’e mtigtin. < » 

VA'N MONS. 
\ . 




MU. rVROMIT&R. 


141 


Som« bits of phofphoTttss wereiput inlo a fulphuric folution Msngaiiefc w- 
of manganefe. Tbe next day tbe. pliofphorua was pf a *** 

brown colour, and on its furiacc was perceivableo pleadng 
mixture of colours, owing to tlie reduced metal. The mix¬ 
ture was (ben heated to ebultitinn, and after it bad grown 
cold, the manganefe was found reduced'-in the form of little 
radiating lines on the fufcd phofphoras, intermixed with a 
few finall globules of the»white colour'of tin. 

Jn thefe experiinenjis we may obferve, that the phofpJioras, Cene«l cooda- 
bchde deoxklaiing the metals, unitetl with tlie ihelals when 
reduced to form phufphures, as was evident in the folulions 
of filver, mercury, and tin. 


XXV. 

Account of a neii} Pyrometer, vihich is capahfe if indicating 
JJcyrecu of IJtat of a Furnace, By Mr. i. G.>ScauiDT, 
of Yajpiy, in Moldavia. From the Author. 


ITFfOUT entering into any detail concerning the Tub- Pyrometrkal 
itances belt: calculated for pyromctrical enquiries, 1 flatter ^“*’^“*** 
myfelf that it will be admitted that thofe muft. receive the pre¬ 
ference which arc capable of regularly contrafling or expand¬ 
ing. without altering (heir chemical properties, when fub- 
jeftccl to elevated temperatures. 

The permanently eiaflic aeriform fluids appear to me to be Gates are the 
fuperior in thofe rc-fpefls to any other bodies. ^at^***^ 

Let atmofpheric air be freed from moi flu re by cauflic alkalis, Atmofpherk air 
o? other bodies, and included in a veflel of platina. This ^ a.veffel ai 
velTel A (tig. 3, PL Vi.), which may be made of any con-^ 
vehient fine, is coa^nected with the tube B B, of as-hno n bore 
as poinbie* Thisjtpbe is alfo made of platina,. and roaches 
into a veflel C, which is filled with water opvto 
into this the tube is fixed air-tight. Out of the veffel C rifes 
a glafs.cylinder G hermetically fealed, iocloding a thermo- 
^meter, and a graduated tube F f is fbcured into the veflel C 
in a fimidar manner. 

Thtf 
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Vfe and appKca- This is the whole confiruftion of fny pyrometer. To make 
u(e ot it notfTing more is neceAary than lo introduce the pla- 
fina vetTel A into the lurnace the teikiperatarc of which is to 
be learned. 71ie moment the included air is aded upon by 
the heat it ex^nds, and expels the water op into the gradu¬ 
ated tube F F. This rife will take place accordingly as heat 
tncreafes. If care be taken that the air be cooled in the veflel 
C as much as poflible (which will be the Cafe from the large 
furface of water to which it is expofed). it is obvioos that a 
volume of water equal to the volurile of air in the vefTelsot 
platina, can never pafs up into the luVe. The refrigeration 
may be facilitated by the application ol vaporiaable fluids, 
fuch as ether, alcohol, &c. 

If the degree of (einpciature be obtained which the air had 
before it was fbbjedied to the experiment, and a proper al¬ 
lowance be made for the prefTuie of the water ni F F, the 
true expanfion of the air may t|ius be found, and cjtnj ared 
with the lefpeclive temperatures. 


XXVI. 


aVfty, eafy, and r''onomical Method of feporattn'T Copper front 
Sifter. By Mr. Goettling *. 

np 

Silpliuric acut X HERK afc four methods of feparating copper from filver* 
ufediiiflijd if jjjj reqoire the alloy to be difToIved in nitric acid. As 

•feheapneft, this acid is very dear, Mr. Goeitirng thought of ufing the ful- 
phuric in its iiead, which is comparatively very cheap. His 
snd with pcifcA fucrefs pcrfctflly equalled his expe^ation, and the following is 
fuccef*. jjj, method; - 

Defeription Having afeertained by the toudifione, or in any other 
the proceb. ||)e proportion of htver contained in the alloy, take one part 
of falpimric acid for every part of filver, and for every part of 
copper thiee parts and three'fifths of a par^ of the &m6 acid. 
0^te tfto acid with half its weight of watmr, and poor it into 
% MWhilfs on the ailo) reduced to very fmatl pieced. In order 


• Tranflated from Vsn Mods'* ftncrnal ie Ciimie, Vol. VI, 
p. 77* Origiaaliy publiftrd in the Tefeben-Bueb fue^ SebeukbM’- 
etf/lUr, and abridged by Van Mons. ^ 
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to promote tho adiofl of the acid* it is of nfe to pot one part 
, mure to every tixtem parts pf the alloy. The niatrafs is (bon 
to be placed ii| a fand^iieat^ and the acid brouf^ht to a Rate of 
ebullition. In two or three hours time the alloy is commonly dif* 
uuiied andconvefted intofulpliate* particularly it care be taken to 
Rir the mafs from time to time with a glafs fpaluia. This mafs 
is thick* and frequently hard. While it is 'Rill hot, fix or eight 
times its weight of boiling water is to be added to it* and it is 
to be left (brae time longdr on the fire. The fulphate of copper 
will bedifiblved* and greA part of the fulphate of (ilver will be 
precipitated. The operator will now examine whether the 
whole be completely dilTolved; and if it be, a plate of copper, 
or fome pieces of copper or halfpence tied up loofely in a piece 
of coarfe linen* muR be fufpended in the mixture* and the 
whole kept boiling for fume hours. The fulphate of filver 
will thus be decoinpofed* and the filver feparated in the me¬ 
tallic Rate. 

To afeertain whether the reparation be complete, a few Mode «f tSetr^ 
drops of folution of muriate of foda are to be dropped into a 
little of the liquor. If a cheefelike precipitate be formed, it complete, 
is a proof, that all the filver is not feparated, and in this cafe 
tlie ebullition with the copper muR be continued lunger. ARcr 
the whole of the filver is feparated* the liquor is to be poured 
off, the precipitated filver is to be well watlted, and the enlrre 
feparalion oflhe cupreous fait is to be afeertained by t'le addition 
ol a few drops of liquid ammonia to the water with which the 
precipitate has been waRied* which* if it contain any copper* 
will be reiwlered l'4iie by the ammonia., After I he filver is May bs kept iia 
tlinrmighly freed from the fulphate of copper, it may be Idphabs^ 

in the Rate of powder as it is* or it may be fufed with a fourth poca0i. 
or at moft half its tjeight of fulphate of potafii. 

Tho water poured ofi* is then to 4)e mixed with what was Blue vitriei ob.i' ^ 
ufed for wafliing the precipitate, and evaporated in aicopper 
pan, fo as to obtain the fulphate of copper by CryRaUliptkm. acid. 

The blue vitriol ihijs produced will be at leaR equal in 
the fulphuric acid employed. f? 

If any parts of alloy remained undllfulved* 
tqpurated by de^nlation d referved for a 
eratiun. ' 


SC/nSTlJ^ 
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SCIENTJFfC 

SxtraS < 2 /* a /.etUtr from tbe 

*%ifn>ie$ghnce qf tke */ 5 * 

Volta has made many experimenU ^ cnmpofi^cl of 

a fiugie metal, and^di (ingle wet jTroin^lHiing 

inadive by tlicmlclvesi. become more efWi af¬ 

fording a pafFage foi' a longer or flmrter .fpece of lime to au 
dedne current fel in motion by adivie pile, iS{c. 

JK.itter, the mod judiciou^s of ihtb galvanic pliilofophers of 
Germany, has BlFerled, as Volta fays,^ that the adive pile, 
or common dcdrumuler, tranfmils a real charge to the pile 
. that is ilfelf* inadive, whitb it therefore calls the dmt^tdpile. 
VgUa^ hosvever hasi eonvimed liimielf, that no charge is 
tranfiuitted, but, by viriite of the ordinary chemical admu, 
theefedric curicnt being continued, changes the jingle wet 
dratuicfli interpofed belwcfn two pieces of gold, for example, 
into tvtro diffeicnt iluid'*, one acid, bv wiueh the eiediic 
current ilfues nut of the metal, and the othei ale aline, by 
which it enteis; whidi confiitules a pile of the (econd order, 
nunely, ot quo and two fluids of difleunt natures, the 

.adion of which liowcver docs not continue long, bcc'aufe the 
fluida (bon mix. 


Mochsnient 
work by Mt* 


- ^Mr* GREGORY of the Royal Military Academy, W6^. 
Vvlid^ has how in (he profs a Treatifb on Mechanics, vi'ii^h 
"is inti^ded to be publifltecl in twjo votumes odavo. The firft 
. win fcm devoted chiefly ip the theory, and wilt be divided into 
Ifivo under thd ii^etai heads of nAlics, dynarhics, hy- 
drOftatlcs, hydifody.i;iptQfb^, and pneumatics. The fecund 
volume will bedii}i^y appropi‘;^edta praflicaland deferiptive 
fabjeds, and wilt cornmeh^ with geneital reni^ks, . rules, 
and t^es, relaj^y^ the.^ture, confirndion, and hniphfi. 
*-’ 4 tiPi 6 ^.'mat*hmery the e^eds of fitdHon, and the rigldil^.^ 
!; dnd edi males the varied energy of di^rei^. 

Ifvers, &c.^ Thefe will be (bltpwed by defcripll^tia 
alphabetically, o| about lOO^pf the nrdfF Ctfiiohs, 

. ujSpj^'^Bnd important ihacbinis. Id this P^t,. Mt. 

has been promiTfd cpminnnications from^^ifbme 
ce^lthMUed civil engineers, fo that he Jiopeii, on^tlre 
to Nihder the work in fome meaiufe deferving the apention of 
t||^:ifho are engaged in the^vltivation and impWvcrrj;^ , 
eithercOf the theory or thepradice of mechanics. 

o Van Mens Jeurnal jJcSfuaie, Vel. VI. p. I3i3:. 
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ARTICLE I. 

Hfmarh on th Efiiuusiwn qf Me Stretch f(f Horjki, /n a LeU 
terfrm Mr, O. Q&BOO&tj qftke Bayial Military Aca4sn^t 
WoQlwieh, 

To Mr. NICHOLSON. 

SIR, 

The roitatrks of foor ingenioa* coil^orpoiidlllAt^ Mr. Hora^fUfeVeneeto 
Mower, on the various eftimates of the Poioer ^ a Hurjit w«* w 4 'p!fpe"oa ** 
the abAirdity of adopting a quantity fo flu^uating and fo dif<*horte poweri. 
ficMt loatcwtani* a# a common meafore by whicH the powers 
end tfMi» M fleam engines and other roa^ine^ iu‘e to be efll* 
mated and compared, havd induced me to throw together a 
tew <fl»ferv|Ltona onqhe fame futjedts; the theoretie part of 
familiar to moft menof faience, feetai^not to 
be^j|e|yt known, or at leaR cecolieAed, by fome pedi^ who 
anaempioyed in the pra^cei and which are attogoflier much 
at ycHwifrvknlttfialierliooin the Journal, if 400 (Mbk tham 
likely to be of aqy utilrly. 

pt, Oaflii^liers has giwm another eflitnate of the labour of of 
a b^€,%eflde that mentioned Mr. BNnMower, end wltich ^ 

^!!0eed does ruai femn very coojSfleiit wjlb it; for in vol. {1. p, aoolb ei|h£ 
SS1. of Ms Eapei'imental flqitofllfdiy, ett^ that a boHh 

Vot, XL— JtftY, 1805. L au heur} w sjSi 

f»sr 
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an advantageous liluatiun^ is able to draw 20Cns. eigbf bour^ 
a daj» walking at the rate of 2f miles iu an hour, or 5| feet ^ 
in a fecund. This (latcment of the pt»wer of a borfe, though 
it is nut Co great as that which is arbitrarily aflumed by Meflrs. 
Boulton and Watt, exceeds' 4bu determination of M. Sauveur# 
who eftimates the mean cfilnt of a iiorfeat 175 French, or 189 
avoirdupois ibs. with a veloc ity of rather more than three feet 
per (ecoitd; and it probably exceeds Mr, Smeaton’s ftatemei^ 
of 550lb.s. moved 40 feet in a minute^ tiurngh, as wUI ibon be 
feeii, we aie not furnifhed with prayer data to infill ate a com¬ 
panion between thefe various refults. It is probable, how¬ 
ever, as oblerved by the ingenious contributor of the article at 
page 216, vol. IX. of your J.ournul, that *Mhe lowed of thefe 
perloriitancca is more tlian equal (o the average power of a 
“ horlc employed in huibandry for eight hours per day,” So 
—by the author gs my own obfervalions on this point extend, I am inclined 
^°fccond?'^ conclude that the average woik of a flout London cart 
horfe, for eight hours in a day, is little if any more than ISOlbs. 
moved at the rale of three feet in a fecond, or 2-^ miles per 
hoar. But this it would be ridiculous to alTume pofitively as a 
univdrfal unit of meafure, in a cafe whefe the caufes of vari¬ 
ety are fo numerous, and my opportunities of experiment com¬ 
paratively few. The eflimale jufl given, it fliould be obferved, 
is not intended to exprefs what a horfe can draw upon a wheel 
carriage, where friflion alone is to be overcome, after the load 
is once put intfit.inotion, and where a horfe will often draw 
much more than tOOOlbs. but the weight which a horfe would 
raife out of a well, &c. tlic animal adling by a horizontal line 
of (radtun turned into the vertical dire6tioi) by a fiinple pully 
or rofler, wbufe /ri61ion is reduced as much as poflible.* 

Before we can inflitute any comjiarifoH between the refakn 
of cliHerent experiments, it will always beeieceflarwto enquire 
what machine was interpufed between the weight \yggd and 
the animal, in each cafe, that we may thence deduce tlie real 
velocity with which the animal moved, from the velocity of 
the weight or load given by live obfervattous. This is too fre- 

♦ The late Mr. More, Sec. to the Society ojf Arts, found by (Jie 
intefpofition of a graduated Tpring mftrument between the^ horfe 
and his work, tliat the le-aftiofi was between 7d and 80lb. wl|||m 
the velocity Was three miles in an )y>ur. I think the work war 
ploughing. See Philof. Jounial, quarto, Vol. 111.136.^ • N. 

gently 
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(]aenll)r omitte|| in confequence of an implicit reliance upon a 
maxini* whicb, though highl)* u(«fui under proper reilriAions« 
is birfroui'untiverrai in its application. In the cafe before us, 
if we admit the' mtixim- now alluded to, namely,. that wlutt is 
gained in .potoer is loft in HnUt with regard to the machine 
through whofe intervention the velocity of the weight is reno^ 
dered different from that of the horie, it would be unfafe to 
adopt it in the appreciation of the varied energy of the ani. 
roal wlien moving with^ different velocities. The reafon of 
this is (dsviooE. Tlie energy of the horfe Is obliged to be en»* A" 
ployed not only in overcoming the weight or refi(lance which 
oppofes his progre0i,*but in part in movingfor the exert hit force 
particles which conffitule hU frame polTefs weight and inertffi, **jy“*' **** 

and iherefore cannot be put into motion without effort. Hence 
it follows that there is a certain velocity, which maybe de¬ 
moted by U, with which, wiieti the animal moves, his wiiple 
power will be, employed in producing liis own motion folely, 
ivithout being able to move any other body. If a body whofo 
znafs is M be attached to the horfe, fo that be cannot move 
without giving an equal velocity to the extraneous body, the 
fame effort being employed both in moving the animal and the 
mafs attached; the velocity V, with which they move muff 
necelfftrily be lets. And if M be farther increafed while the 
weight and energy of the horle continue the fame, the vc)o>. 
city V will be ftill farther •diminiftied; and thus as M in» 

«creafcs V w'ill diminini, until when M arrives at a certain 
magnitude, W, the animal is unable to make hny progreffive 
motion, and exerts his force at what is called, a dead pull. If 
,M exceeds W, then will V become negative, and itiffeatl of 
the animal advancing with the load, the load will ^omffel him 
to move backwards, and no ufefui work can be accpropUllied. 


Now Ihele dream (lances maybe exprefled algebraically, Method of com- 
• M n . .... puting the effeft 

byohftf^eral formula M ce (U'->V) , in which Itte'expoilent of horres. 
n can only be determined by means of jadiciods:^'d^fmmero!aa 
experiments, where the m.ignitade of M (liootd faenlcertained 
for many variable*\'aloes of V between the (drims U, and 
Yxbo. From this theorem, following thnedfunfon rules for 
the maxioia and mlmma of quandties« it may readily be found 
^Bt*in order to have the if/t/trlowork done the greateft poffible, 

we muff iucreefe or (Jecre^fe Hie weig^ tiU Y 
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when the performance will be denoted hy, — 5 ^ U 

n-f-t * 

(w+O 

And if the value of V thus exhibited be once’afccrtained ex¬ 
perimentally, we need never be apprehendve of a material fofs 
by a fmall variation from it; for by a well known property of 
thofe quantities which admit of* a proper maximum and mini¬ 
mum, a value alTumed at a moderate dltlance fromTeither of 
thefe extremes will produce no fentible change in the 
In Tome of the affcions of men, fuch as dragging a boat along 
a canal, &c. the valiiO of n in the pjreceding theorems has 
l^en found to be nearly s= 2. And the draught of h'orfes is 
conformable to a law not widely different. The beil experi¬ 
ments which have yet been made on this point with regard to 
horfes drawing In nearly rectilinear paths, lead us to conclude 

that n is then very nearly = in the expretCon M oc (U—V), * 
Atfuming therefore for the utmoA w'alking velocity of a horfq, 
the value U = 9 feet per fecond, a value which is quite high 
enough^ any propofed eAimales of the Arength of this animal 
may be compared with facility. Thus, for example, let us 
enquire which is greater, the eAimatc of Mr. More (men¬ 
tioned by Mr. Hornbluwer) of SOlbs. three miles per hour, or 
4| feet per fecond; or (bat of 1 SOlbs. moved at the rate of 
three feet per fecond? Here we flmll have , 

(9—3)^ : (9 —4*4)^ ; : 130 : 7J|lbs. nearly. 

The operation'may eafily be performed by means of a table of 
logarithms, and Aiews that the mean eAimate I have laid down, 
when reduced to the fame velocity as tbatby Mr. Moore, fur- 
nifhes'a refult lefs than his bv sHbs. Which of thefe is the 

^ A 

luofi accurate can only be determined by future experiments. 

If, however, either of thefe eAimates fliould bf adopted, 
it may be proper to remark that they would not hoHjjg^dbae- 
gard.to the power of horfes w'orking in circular paths; yet, if 
it be at all proper to ufe horfe powen in eAimating the energy 
of machines, it feems moA natural to take (Jiefe powers as ex¬ 
erted by the animal in a round waik ; that it is AiA uecefTavy 
to have a feries of experiments to determine (he vafues of n, 
and (be relation of ,M and V wiien horfes draw in citX^ular 
walks of diderent radii. 1 fay, of. different radib becaufe itSs>, 
certain that^c«tcmjpari^ti$, thegre^er the ladiukaf tfae.circle 

in 
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in ivhoie circn^ference the Rnimal moves, the lefs fatigue will 
be ocoafiotied by. that kind' of motion. Indeed it is obvious, 
that fince r reftilinear motion is the mofi eafy and: natural for 
the horfe* the lefs the line tn wbieli be moves is curved* wkb 
(he greater facility he will walk over U, and the lei's he need 
recline from tbe. vertical pofiUon* Befides this, with equal • 
velocity, at (he ctrcumference* the centrifugal force will be 
lefs in fheigreater.«circle, which . wHI proportionally diminifli 
the fri^ioii of the cylindrical part of the trunnions, and the 
Jaboor of moving the roaahine. And farther, the greater the 
radios of the hor(e-^wsy{k* the nearer the.chord of the circle in 
which the horfe draws is to coincidence with the tangent, 
which is'ihe moft advantageous pofition of the line of lra£lion. 

Hence it follows* that although a horfe etoy draw in a walk The Ijigcr 
of 18 feet diameter, yet Im will work with far greater cafe in 
one whofe diameter is 35 or 40 feet; and it is very defircable 
that an experimental enquiry (houlci be made to afeertain tlte 
proportion and abfolule quantity of work in ditferent circles, 

I am of opinion that it would not be dilliciiU to make (brae Defcilption of a 
uleful experiments, while work was actually carrying on at "'cchanical ap- 
any horfe mill, or machine where horfes are condrained to mcafuring the 
move in a circular walk. The (imple drawing which accom* rc-a£iteninmiiis, 
panics this letter will alfid in conveying a clear idea of the 
method w'hich I fancy might be advantageoufly adopted. 

I'j^ AB Fig. 1. Plate X. he the vertical IhaA to which the 
horieontal horfe poles AC, AD, are attached.. Let one horfe 
work the machine by drawing at the ear £; but,’ indead of 
the tranfverfe bar to which the harnefs is fixed being.fimply 
hung upon the hook h, let a good fpring fleelyard be inter* 
pofed between that crofs-bar and the hook, the graduations 
of which (hall, when the machinery is put into motion, in* 
dicate th| refiftailbe (in lbs.) overcome by the animal, in* . 
rtiwfifijj inr weight of the mafs moved, the friction, Src. Near 
the extremity of the oppofite horfe-pole AD,']et there be fixed 
a firong and correct common fieeiyard, whofe divifiohs (hall 
lliew*tbe varioas weights from 40 or 50 to 200Jbs, and whofe 
centre of motion (h^l be at the point / on the fixed (land. 

Let the cord e which is fafiened to the fliorier arm of this 
^pel^m’d, pafs (with as little* fritlion as pofiible) over the 
pulley p, and dius, being^turned inlo the horizont^ drredion, 
or ratbec, iodiiiing a little upwards, let U be fixed to the crofs 

bar 
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Defcription of a bar of the harnefs of a fecood hdrfe, equal in ||st>int of tirength 
^«tn"for former. Then IF the two horfes thus attached to the 

mrafuring the ears E and F, be made to pafs deer the walk in the fame 

following dach other-conflarttljf at the didance erf a 
femi-ctrcumference; while that which draw# at'the ear E 
overcomes the whole prelTure and refiOance oppofed t>y the 
work, the other which draws at F by fhet^brd oveKtbepallejr 
p, will raiTu the weight w of the ileetyard^ wbiirh4ttefi^ore» 
by being moved to and fro upon the»arm/i, ’inajrl>e brooght 
to exhibit an exa£t coonterpoife, o» meafore of the exertion 
and power of the hotfe. And in ordqf to enfure thd greeted 
degree of accorac)' in (his refpeft, the motion of the two 
animals, and the pofition of the weight xo, fliould lie fo ad. 
jaded, that the fame weight fhould b^ fhewn by the graduations 
both of the fpring and of the lever (leelyard. The (liaktng of 
(he machinery will in fome meafure didurb the edefl; btrt ifn 
ingenious manager of the experiments will find means of 
checking this: and as to the centrifugal force to which thti 
weight xo is expofed, it will never be of any material coh. 
fequence in any of the flew motions which will be pifoduC^d 
by this kind of work. 

Each experiment (hould occupy (he fpare of a fair dayS 
work for the horfes; for the conclulions deduced from 
jfliorter and irregular efforts are always erroneous in excefi, 
and (hould be guarded againd. The fate at which the animals 
move may readily be afeertained from the known ctfcomference 
of the walk) and the number of rounds they are obferved to 
make in 10 or 13 minutes. Thus, by coUtihuing the experi¬ 
ments day after day, varying the velocity of the motion in 
fome cafes, and the radius of walk in others, fuch a ferics df 
rcfults might at length be obtained, as would in a great 
. meafure remove the obfeurity and doubt in*1vliich tl^ btidnefs 
is at prefent enveloped. It is fcarcely necelTary 
the propriety of'making a few experiments with a view of 
determining how far a load upon the back of each draught 
horfo, would ailid him in hi^labour, Korean it be reqtt^ti^ 
to point out in whftt way, by ii^liisinis of fuch deeiyands pfepier^ 
applied lo waggons, tr^pon tolerably fmooth ro^s, and 
two horfes marching abreaft, (one drawing the load, the othj^ 
raffing the weight,) experimenix might be ^-inditoted to 
afeprtf^in the magoifad^ of tbeefiprfs ^f horfes lirhen jdrawlhg 

in 
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W reflilinear j^ifas. . iitdiciotts ekperiroents having thefe 
purpofi^ :in,,vKvv, .^wQuld certaitiiy be beneficial, as they 
would enable .os lo tell what advantages might be expe^ed 
firom the labo^^ of this ufefttt quacb'ttped in ditferenl circum- 
iiano^ .;^at wtth refpefl to ihe adoption of ** horjh pau:er** a<lopiion of 
as a unit,of/once in efittnaling the, ppw^^rof fteam engines 
fl^c,. Iv C^jiiefs that if H were as well known, and as un-of an horfe. 
yariahle,a^,,t^;lengtli.of the day of the equator, 1 fiiould feel 
an averfion to apinying to any fuch purpofc. It is a com- 
m<M) oieaAiiie arbitrarily ajjopted, which has no nccelfary con. 
ne6Uon w,4h the fubjed that is referred to it, which does not 
in any refpeS^ facilitate the computation of the powers of an 
engine^ and which may, w'lthout proper caution* lead to 
confideratdp errors in tire conclufions deduced from it. 

Before^'! clofe this letter, already perhaps too long, I beg Smeaton's 
permiffion to fay a few words refpefiling the mcafure which is Xnka* povJ^ 
generally employed to determine (he mechanical efiefl pro. »nd effect. He 
duced. This is tire meafure of the defervedly celebrated 
Mr. John Smeaton, who fays that the weight of a body weight into the 
trUtUipUed by lire height through which it dei'cends, while 
driving a machine, is the only proper meafure of the power either cafe j 
eKpended} and that the weight inultiplied by the height 
through which it is uniformly raifed is the only proper mcafure 
of the effect produced.” Mr, Smeaton was led to the ufe of 
this meafure by his profetlronal habits; and many who in this 
refpeft pay too great a deiercnce to his authority, have adopted 
this areafure as univerfal and preferable to any otlier* Taking 
this as a popular meafure eafy to recollect, attd fimple in its 
application, it undoubtedly has its ufes; but in many in. 
fiances it is inadequate to the ptirpofe for which it is propofed* 

The late ProfelTor Robilon has fotnc excellent obfervations on by 

this fubj^, in the article Muc/unery, Sup. Encycloptedia^^'^^^^ 
, *^*‘^** he lays down the juft meafure to which the 
fcientific inveftigator will generally have recourfe. ** We 
take, fays he, for the mcafure, (as it is the effefl) of 
ejeerted medianiqal power, the quantity v£ motion which 
|l produces (or wbofe accuinulafion it prevents) by its uniform 
exerliorTduring fome. g>'’®n time. We fay mtform exer- 
tioaf not becaufe tbi^ uniformity is necedary, but only 
l^aufe,. if any variation of iSe exertion has taken place, it 
mufiktioHCli, in order, of tfie power.” 

A Angle 
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Smeaton's mca< A iingle inflaQce may be adduced, io vrhijifh (he meafurB 
pnMbl"toan SrnealOD is inappltcaUef and in which-we muft have , 

Itorfe fun.>iriing fecourfe to fome fnch meafore as (bat mentioned by ProfeiToe 
Koblfon. Suppofe that a horfe while (landing Hill fuftatns by 
naeans ofa rope and fimple fixed puhey, a mafs of a huindfed* 
weight, and thus keeps it fufpended at the top of a well, for 
the fpace of a minute. Neither the anunal nor the weight 
moves, but fiiall we therefore fay, in confisrmity, as it woeld 
feem, with Mr. Smeaton's roeafare*, that there ih '* no power 
expended, and no efTed produced ? ;On the contrary we know 
there it a power expended, and that the effort if fuikiently 
long continued would completely tire the horfe. The eBe& 
which is produced is the annihilation of the.{imullaneousa6lion 
of gravity upon the fufpended mafs; confequently, the efiSs# 
produced is equal, and contrary to the momentum (hat wOuId 
be generated by gravity in the fpace of a minute, $0'4hait 
50x32-5 X 112=216160, is the proper reprefentalive of the 
power expended, as well as of the work done. Were thh 
rope to be cut and tlie weight fuffered to fall for a minute, 
the fame number would likewife denote the labour of the 


General ftate- 
menc. 


horfe in refioring it to its original place, provided that could 
be accompliflted in an equal fpace of lime, without the horfe 
changing his lituation. 

It may not, perhaps, be entirely ufelefs to date this matter 
rather more univerfally. To this end, let M reprefent any 
mafs or body, g=:32^ feel, the velocity communicated to a 
body falling freely in the firil fccotid of time, and (' an inde¬ 
finitely fmall portion of any time whatever t. Then will g t' 
be the velocity generated in the infiant r*, and M g (* the cor- 
relponding quantity of motion ; this, therefore, meafures the 
effort wiiich mufi be exerted at e.ich infiant to fufiain the 


weight, whether that effort be applied immediately, or through 
the intervention of a fingle fixed pulley. Henceli^jyjlfltfps, 
that during the whole time r, the force will have confumed 
quantity of motion equal to/M g fr: Mg <: that is to fey, 
if / denote the time at the end of which the«agent is no longer 
able to fufiain the mafs M, we may regard M g / as being an 
adequate nieafure of the force of that agent. If the agent 
not only prevent the mafs frpm falling, but actually ratfe Jt 
with a given uniform velocity V during the whole time \ 
Ihcn we luufi add the quantity of inutipn MV to the fqrmer, 

which 
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which gives ^ ^ M V x M y < =z M (V xgL) And laftlyt if 
the agent putTefs inertia, its mafs mud alfo be coniidered. 

Thus, in the mde of. a hor(e whofe (Oafs is H. moving along 
with the velocity V during the time and railing the mafs 
M, fiiall have ^ = (M x H) Vx Mt. And irom fimitar 
.principles formulae may be invedigated to reprefent the power , 
of a fifft mover in more complicated cafes. 

It will after aU> be proper to dtdtnguiih carefully between Power exprndei 
^ quantity of power eajpended, and. that portion of it which fuUy 
is ufiifuiUy employed: bu^ a due conbderation of this would require to be 
too widely extend the limits of the prel'ent communication. 

Indeed 1 ought to apologiae to yourfelf, and -the Icientific 
part of your readers, for dwelling fo long as 1 have done 
upon topics which are well known to all who are converfaiit 
in the theory of mechanics: but if Ihofe, for whofe ufe this 
'letter is chiefly intended, (hall derive fume precife information, 
or add to the flock of their pradlical knowledge, by any hints 
of mine, I (hall not (ear being heavily cen(ured for having 
entered thus into minutiae. 

I am. Sir, > 

Your’s very rcfpeflfolly, 

OLINTHUS GREGORY. 

Royal Mil. Academy, Wpolvirich, 

June lOM, 180o. 
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An Account of fome Amlyiical Experiments on ei Mineral 
Production froim Devonjhirc ennffting principtdiy of Alumine 
^mitfi d lEj ^cr. By Humi hry Da^^v, Efq.F, R. «y, ProJejJbr 
of Chemiftry in the Royal Ivjliliiiion, I'tont the Phihfophical 
franfaEtiom in 1805. 


f. Preliminary Obfervations, 

Tni^oflil was found many years ago b) Dr. Wavell, in a Hiftory nf , 
t^arry near Barnflaple: Mr. Hatchett, who vifiled the place *^''^*‘* 
in 1796, deferibed it as Ailing fome of the cavities and veins 
in a rock of fofl argillaceous (chlfl. When firfl made know'U, 
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it was confidered as a zeolite; Mr. Hatchett,^lowever, con* 
eluded, from its geoli^kai portion, that it moil,probably did 
not belong to that dais of iiones; and Dr. Babington, from 
its phyticai cbaradieiit and from Tome'exf^tments on its 
foImioDS in acids, made at his requeft by Mr. Stocker, ^feer*^ 
, tained that it was a mineral body, as yet not deferibed,- 
and that it contained a confiderable proportion of aluminous 
earth. 

It is to Dr. Babington that I am pbliged for the opportu¬ 
nity of making a general inveltigaliqn of Its chemical nature; 
and that gentleman liberally fupplied me witli (pedmens for 
analylis. 

YL,SenfibleChara^sqfilteF{>0. 


Its fcnfible cha> 
raAers. 

Radiated hetnif> 
pkerical groups { 
white, filky, 
bard, fittle tena- 
cio«s» 




Other charac* 
ters. 


The molt common appearance of the rolTil is in Onali 
hemifpherical groups of cryllals, compbfed of a number .^of 
filaments radiating from a common center, and inferted on 
the furface of the ftilfl; but in Tome infianecs it cxifis as a 
colledlion of irregularly difpofed prifms forming fmail veins 
in the Hone: as yet, 1 believe, no infulated or diflindl cry Hal 
has been found. Its colour is white, in a few cafes with a 
tinge of gray or of green, and in feme pieces (apparently 
beginning to decompofel of yellow. Its luftre is filky; fomc 
of the fpecimens pofTefs femi’tranfparent y, but in general it 
is nearly opaque. Its texture is loo/e, but its fmail fragments 
poflTefs great hardnefs, fo as to fcralch agate. 

It produces no effcfl on the liuell when breathed upon, has 
no lafte, does not become eleftrical or phofphorefcent by heat 
or fridtion, and does not adhere to the tongue till after it has 
been flrongly ignited. It does not decrepitate before the dame 
of the blow-pipe; but it lofes its hardnefs, aqd becomes 
opaque. In iconfequence of the minuten^fs of the portions 
which it is found, few' of ,them exceeding the fizc ola pe^it 
is very difficult to afeertain its fpecific gravity with mf^re- 
ciiion; but from feveral trials 1 am difpofed to believe, (hat 
it does not exceed 2,7Q, that of water being confidered 


It >, . 

Ill, Chemical Chara&ers qf 

Chemical habi- The perfectly white and femi-tranrparefld!'T|^Wi>Hnens oT t^e 

• •, foflil arc foluble both in the minerjal acidif ait^ itf'fixed alka- 

Soluble in acids r rtt n- . 

and in f. alkalis, Ituo lixivia by heat, without Knfibly cflehrefcing 4ml mihout 

leaving 
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Teaving any ncj^Ue refiduotn; bat a fmall part remain^! yn- 
dfffolved, when‘Coloured or opaque fpecimens are expolwJ to 
the alkabne I'ndviir.' 

A fmatt remutranfparent piec^-afted on by Ihc highrd Forge fcfit gm 
heat af an excellent forge, had its cryftalllne texture duftroy- itl'iS 

ed, and Wa.s rendered opaqae; bat it did not enter into fnfion. (yie-fuarth. 
After the experiinetnt it adhered ftrongly to the tongue, and 
was found to have tofl more than a foilrtb of its weight. Water 
and alcohol, 'whether hot or cold, had no eff^6l on the fofliU 
When it W'as’aCted on by a beat of from Hi (t* to 600® Fahren* it cnitted vatec. 
heit in a' glafs tube; it gave out an Hattie vapour, which when 
condenfed appeared as a clear fluid poflefling a flight cm« 
pyreumalic fmetl, but no (afle diflerent from that of pure 
water. * 

The folution of the foflil in fulphuricacid, wlien evaporated Salphurk fdlq. 
fuflicienlly, depnflled cryftals which appeared in thin plates, 
and had all the properties of fulphatc ol’aluminc; and tiio 
folid matter, when rediflblved and mixed with a iilde carbo* 
nate of potafh, (lowly depohted oflahedrnl cryflats of alum* 

The folid matter precipitated from the Iblution of the while Muriatic 
and femUlranfoarent fulfil in muriatic add, was in no manner ^1**” foutsiwl 

A j 1. r f • /• I #• • * e 1 aliuninciiA* 

acted upon by lolution or carbonate of atntnoniaj and therefore 
it could not contain any glucine or ittria; and its perfect 
folubility without reflduum in alkaline lixivia (liewcd that it 
was alumine. 

When the opaque varieties of the foflil. were fully ex* The white ts- 
pofed to the agency of alkaline lixivia, the rciiduum never 
amounted to more than one-twenlietli. part of the weight of 
the v/hole. In the white opaque variety, it was merely calca¬ 
reous earth, for when dilTolved in muriatic arid, not in excefs, 
it gave a white precipilale’when mixed with folution of oxalate 
of ammonia, and did not aifefl folution of pruifiate of potafli 

In the green opaque variety, calcareous earth was indicated and the green, 
by folution of oxalate of ammonia ; and it cxintained oxide of manganefe; 
manganefe; for iUwas not .precipitated by folution of ammo¬ 
nia ; but was rendered turbid, and of a gray colour, by folution 
of prulflhte of potafli and iron. 

^TRe refiduom of the alkalinq folution of the yellow variety, the yeitov/, • 
when diflutved in muriaii^ acid, protluced a fmall quantity ol of^mn. 
white.^id natter when mutod with the folution of the oxalate 

nf 
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of ammonia, and gave a light yellow precipitate by expofar^ 
to ammonia; but after this, when neutralized, it did not atfe^t 
pruffiate of potafti and iron, fo that its colouring matter, ae 
there is every teafon to believe, was oxi^ iron. 


An-ilyfis of So 
erxin'i. 

X. Expoture to 
Ikcat, 


Water came 

oner. 

x^gfaiiu 


vrrv (lightly 

JClii. 


’ IV. Analyfis of the F^il. 

Eighty grains of the folBl confining the wbiteft and nioft 
tranfparent parts that copld be obtained, were introduced into 
a fmall glafs tube having a bulb of fu^cieot capacity ioreceiva 
them with great eafe* To the end^ this tube, a fmall glafs 
globe attached to another tube, communicating with a pneuma¬ 
tic mercurial apparatus, was joined by fufion by means of the 
blow-pipe. 

The bulb of the tube was expofed to thc heat of an Argand 
lamp; and the globe was preferved cool by being placed in a 
yeffel^of cold water. In confequence of this arrangement, the 
fluid difengaged by the heat, became condenfed, and noelatlic 
matter could be loti. The procefs was continued for half an 
boor, when the glafs tube was quite red. 

. A very minute, portion only of permanently elaftic fluid 
paifed into the pneumatic apparatus, and when examined, it 
proved lobe common air. The quantity of clear fluid collected, 
when poured into another veflel, weighed 19 grains, but when 
the interior of the apparatus had been carefully wiped and dried 
the whole iofs indicated was 21 grains. The 19 grains of fluid 
had a faint fmell, flmilar to that of burning peat; it was tranf- 
parent, and tafled like diflilled water: but it fiightly reddened 
litmus paper. It produced no cloudinefs in folutjons of muriate 
of barytes, of acctilc lead, of nitrate of filver, or of fulphale 
of iron. 


4, Solution of 
the reliduf in 
i'ltiph. acid : 
pr^cipitatiun and 
rc-f'<lution by 
alkali. On^ 
grain and a quar¬ 
ter of lime re¬ 
mained uiidif- 
folvcd. 


The 59 grains of folid matter wete diflblved in diluted ful- 
phuric acid, which left no refuluam; anvl the foVuion was 
inixed^ with potalh, in (utticient quantity to caufe .<=» 

at flrfl precipitated again to diflblve. What remained un- 
dilfolved by potath, after being collcdled and properly wathed, 
was heated flrongiy and vs’cighed; its quantity was a grain 
and quarter. It was w’hite, cauflic to the tafle, and had all 
the properties of lime. 


3 . Nitric acid The folution was mixed with nitric acid till it became four. 
\vn' addivi^in cx- Solution of carbonate of ammonia was then poured into it till 

Srbohatc o/am- the eflfecl of dccpmpofition ceafed,' The whole thrown Jnto a 


flllrating 
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filtrating appari^tus left foUd malter, which when carefnlly “onj"* The 
wafhed and dried at the beat of ignition, weighed 56 grains, . 

They were pure alumine,: hence the general rei'ults of the oition, was 56 
experiments, when calculated upon, indicated for 100 parts of 
this fpecimen. 

Of aluraine t. • 70 Component 

Of lime - - 1.+ ?"**• 

Of fluid - - 26.2 

Lois •- ' 2,-t' 

The lofs I am inclined \o attribute to fome fluid remaining The lofs appears 
in the ftone after the jwocefs of dilUIlation ; for I have found, 
from feveral experiments, that a red heat is not fufficienl to matter, 
expel all the matter capable of being volatilized, and that the 
full efTcd can only be produced by a iirong white heat. 

Fifty grains of a very tranfparcnt pari of the foffil, by being 
expofed in a red heat for fifteen minutes, loft 13 grains; but 
when they were heated to whitenefs, the deficiency amounted 
to 15 grains, and the cafe was fimilar in other trials. 

Different fpccimens of the follil were examined with great The mlncrd 
care, for the purpofe of afeertaining whether any minute por- *** **“ 
tion of fixed alkali exifted in them ; but no indications of this 
fubftance could be obferved; the proceflTes were conduced 
by means of folution of the unaltered foifil in nitric acid; the 
earths and oxides were precipitated from the folution by being 
boiled with carbonate of ammonia ; and after their feparation, 
the fluid was evaporated to drynefs, and the nitrate of ammonia 
decompofed by heat, when no refiduuin occurred. 

A comparative analyfts of 30 grains of a very pellucid fpecl- Oihcr aualyfe.. 
men was made by folution in lixivium of potafh. This fpecU 
men loft 8 grains hy long-continued ignition, after w'liicii it 
eafily ditfolved in the lixivium by heat, leaving a refiduum of 
a garter a grain only, which wa* red oxide of iron. The 
pr^i|lfi1ffe from the folution of potath, made by means of 
muriate of ammonia, weighed, when properly treated, 21 
grains. 

Several fpecimens were diftilled in the manner above d«- 
fcribed,j^d in all cafes the water collected had fimilar proper¬ 
ties.^ The outy teft by which the prefence of acid matter in 
itftx>uld be detected, was litmu^ paper; and in fome cafes the 
ef!e^ upon this fubftance vFas barely perceptible. 


Gtfiauf 
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Tbe acid matter 
■o the water was 
aot nitric, mur. 
«r fulph. 


It ii foreign to 
t3»c fionc* 


ilittmine has an 
affinity foi 

water. 


Diafpore exam, 
by VauquHin, 
ctetains So alu- 
mine and i6 
water. 


Corni/h mineral 
refenibling the 
lubjedl of this 
piper. 


Propofed names. 
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V. General Ghfirvations. 

X have made feveral experimenU with the hope of afeer^ 
laihing the nature of the acid maftcr in the water} but froth 
the impoiflibility of procuring any confiderable' quantity of the 
fotni, they have been wholly unfuccefsful. It i*, ho#eve(^, 
evident, from the experiments already detailed, that it is not 
one of the known mineral acids. 

I am difpofed to believe, from the mimrtenefs of its propor^' 
tion, and from the ditference of this proportion in different 
cafes, that it is not effeotial to t-he'coropoiitiQn of the fione; 
and that, as well as the oxide of manghnefe, that of iron, 
and the lime it is only an accidental ingredient, and on this 
idea the pure matter of the fotfil mull be contidered as a che¬ 
mical combination a/ about thtrtjf parts o/ water and fevesdy <€ 
alumine, 

■The experiments of M. Theodore de Sauffure on the pre¬ 
cipitation* of alumine from its fulutions, have demonflrated 
the aflinity of this body fur water ;• but as yet 1 believe no 
aluminous flone, except that w'hich I have juft deferibed, has 
been found, containiug fu large a proportion of, water, as 
thirty parts in the hundred. 

I'hc diaepore, which has been examined by M. Vauquelin, 
and M'hich lutes fixteen or feventeen parts in the hundred by 
ignition, and which contains nearly eighty of alumine, and only 
three of oxide of iron, is fuppofed by that excellent chemitl to 
be a compound of alumine and water. Its phyfical and che¬ 
mical charaflers differ however very much from ihofe of the 
new fotni, and oilier refearciics arc wanting to afuertain whe¬ 
ther the part of it vulatiiissed by heat is of the fame kind. 

1 have examined a folfil from near St, Auflle, in Cornwall, 
very limilar to tiic fodii from Barnftapic in all its general vhe~ 
uiicul chit racers; and I diave been inlormed, thai^an analj fis 
of it, made by the Rev. William Gregor fome moitlh^'nce, 
proves that it confiAs of fimilar Ingredients. 

Dr. Babingtun has propofed to call the foflil from Devoo- 
fliire IVavellite, from Dr. Wavell, the gentleman who difeover^d 
it; but if a name founded upon its chemical com^fition be 
preferred, it may be denominated IlydrargilUte, from 
water, and ifViXXc; clay. ^ 

*■ Journal de Phyfiqiie, Tom. LII. p« 280.. 


On 



aherratior* 


15^ 


' HI. 

On the Ahcrralitm of Li»ht puffing through Lenjhs. By Mr, 

Eerkibl Walker. 

Tfl E difcot'ery of (he aberration of the rays of light, caufed Newton's aif- 

by their unequal, refrangibiUty, formed a new area in the fei- 

ence of optics. It is the foundation of all Sir IfaacN‘ewton*aca{wxtiniu 

difeoveries in light and cblours; and atfo the foundation of 

mojfl of the ufeful ilnpro^elne^ts in the conAru£lion of optical 

inftruments, thai have done fo much honour to our country. 

And this feience majTftiH derive further improvements from 
tlie fame difeovery, not only in the conliru^tion of inllruments, 
but alfo in explaining fume carious phenomena in nature. 

But before I attempt to thuw how the ufe of this property 
of vllion may be extended, it feems neceflTary to give a ihort 
account of that kind of aberration which arifes from the un> 
equal r^frangibility of the differently coloured rays of light: 
the other aberration, or that which is caufed by the fpherical 
%are of the lens, is not here conHdered as being inconfidei* 
able when compared with the former. 

Therefore let A C B, Fig. 2 , PUiie X. reprefent a piano- Aberration of 
convex lens; PA and R B Ita'o pencils of white or compound Ihiougb 
A'ays of light, falling upon it at the points A and B in a direc¬ 
tion paiallel to its axis. Alfo let A xo and By v be (he red 
or leaf! refrangible rays* and A gy and B ^ z the violet* or moR. 
refrangible. The red ray from A will cut the violet ray from 
B at the point x, and the red ray from B will cut the violet ray 
iVom A at the. point y ; through thele interfcdlions draw the 
line xy% and this line will be the diameter of (he ieall circular 
fpace into v\h'ich all the rays that fall upon the tens, parallel 
to its axis, can b^collc^ed. And this circle, which for bre¬ 
ve's is called the circle of aberration, is the true focu.s 
of i?ie*lens or place where the image of the objetSl is formed. 

Let the fine of incidence going out of glafs be n, the fines 
of refraflion (info air) of the leafi and the mod refrangible 
rays bep and r/; !hun if a plano-convex lens be expofed with 
the plac'^fideto the fun, the diameter of the ciccle of aber> 
ration xy (or image of the fun formed of rays of different re- 
i^ngtbilhv) is to the diameter of the lens A B, as 9 —p to 
^Xp — Un.* * \ • 

* This theorem is well known to mathcnnticians. 
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From this given ratio of A B to xy it followsj tliat the 
image of the fun within a telefcope varies with the aperture 
of the objc£l glafs. 

Sir Jffuic Newton found by moil accurate experiments that 
where the fine of incidence was 50^ the fines of refra^^n oi 
^ the red and the violet rays were 77 and 78. Hence 5 —p is to 
q-\-p—2n as 1 to 55, And therefore A B : :: 55 s 1 ; or 




To elucidate this theorem by cxa^iples, let the diameter of 
the object glafs of a telefcope, which is 4 inches, be con> 
trafled to 3 inches, and afterwards to 2; then the diameters 
of the circles by aberration formed by parallel rays, will be 
= .072, ^ = ,054, and = ,036 refpeftively. 


The fame Property of Vijion demonjlrated otherwife. 

Thus, let n reprefent the fine of incidence, and j^and g the 
fines of refraflion, as before. \ 

The fine of incidence of every ray, is to its fine of refrac* 
tion in a given ratio.* 

And the fine of incidence of the extreme ray PA, varies 
with t|ic aperture of the lens. For n becomes lefs as P A ap« 
proaches the axis of the lens Fi v. 

Therefore the fines of refradion p and the angler Ay, 
and its fubtenfe xy incrcafe or decreafe with A B. Confe- 
quently the image of the fun or moon, upon the retina in> 
creafes or decreafes in magnitude with the pupil of the eye. 
I/eduflionj Now as the rays of artificial light are diflcrenlly refrangi¬ 
ble, it is evident from the given ratio of A B to xy, in which 
they increafe or decreafe at the fame time that the image of a 
candle formed in the focus of a convex lens decreafes with 
the aperture of the glafs. For the rays v£ the fun and. the 
light of a candle arc both‘ governed by the fame law, jp^e 
formation of images in the focus of a lens; but this law does 
not obtain in the fame degree in both ol:je£}s, in confequence 
of the rays of the latter being in a more diverging (late than 
thofe of the former. 

—applied in Hence the truth of the refult of my cxperimeifti^ wltich 
fupportof the yircre publKhed in Vol. IX. page 164of this Journal, is psov^d 
mentT. * '**’^*** from the difeoverics of Sir Jfuac Newton. 

’* Newton's Optics, page 6-ii. 
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T^V SVLFBATi; <»r BARYTES. 

« 

What IhsM^furtiier to adv^kfice on this fubjed muft bs re< 
fervod until foine future epportuntty, as it would exceed the 
limits of this pa^. ;, . 

■ ’ E. WALKER. 

Id# ISCb* ,- 


IV. 


New Method oJ*jdec6rnpo^ng the Sidpkate of Barytes for pre» 
paring the Muriate V* Barth, and Preparation of the 
Mkriate, ify Afr. GpKTTLiNO.* 

The muriate of barytes is nowin fuch general ufe, that Muriate of bi« 

every improvement In the mode of preparing it muft meet a ”*“*** 

favourable '^opoption. This will render the new method of 

Mr. Goc’tling acceptable to the public. 

The A'ecomponiion of fulphate of barytes by means of char* DccompAfition 

coal requires a flroiig fire continued a long time, and never®* fu'pbweot 

fucceeds completely. This is owing on the one hand to the coal troubicfwmc 

ftrongly oxigenated quality of the acidifying principle in tlie »ncomrlet«H 

fulpburic acid, fo that in its (ranflalion to the charcoal it gives 

out but little caloric; and on tlie other hand to the difficulty 

of imparling a certain degree of heat lo a mixture, into which 

a large quantity of a body that is fo bad a condudor of heat as 

charcoal enters. To remedy the firft of thefe defeats. I hadRemc'dics: 

already propofed to increafe the proportion of charcoal a little, 

... , ..I .L ■ . ' f 1 1 1 r 1 1 chaicoaland 

and to incorporate with the mixture ot charcoal and iulphatc nitrate of poulh} 

of barytes a twentieth of nitrate of potafh. To remedy the 

fecond, Mr. Goettling advifes to add muriate of foda lo the —and muriate 

mixture, which ferves at the fame lime as a conduflor of heat**^ 

and a flax.. The following is his meRipd. 

jfiiSTrparts of native fulphate of barytes in fine powder arc Mr. Cocttling'^ 

to be mixed with one part of muriate of foda and half a part 

of charcoal powder. This mixture is to be prefTed hard in to barytes whh 

a Heffion crucible, and expofed for an hour and half lo a of loda 

heat in a ^ood wind furnace. After it has grown cold, the 


» 


'»<'*Tranflafed from Van Mons*f Jowrned de Cbimie, Vol. VI. 
p. 80. Originally publilhed in the Tafcben-Ruck fuer Sebeidekuen- 

JUtTi 

Voi. XL— JutY, 1805. M ' m%fs 


cu.(l .ire heated' 
together. 



DECOMFOSlItO THt StrLPUATE OF BiCAVtSS. 


1 ^ 


The fahne mafi to be reduced to a coarfe powder, ^d boiled for a 

is then M he tnometil wilh tlxteen parts of water. THe liquor Is then to be 
diffoWed. filtered, and kept in i^ell flopped bottles. 

The lioie of expofure to heat ,may he fhurtened to one halt, 
if the quantity of muriate of fnda be doubled, and the matter 
occalionally ftirred. In this cafe too, double the quantity of 
water fliould be ufed to lixiviate the inafs. 


An addition ef 
muriatii. acid 
expels the ful* 
phureous acid 
and leaves muri¬ 
ates of barytes 
and of Coda. 


T<» prepare muriate of baryles with this lixivium of fulphu- 
ret of baryie<r, which at the fame time holds in foiution muri 
ate of foda, muriatic acid is to be'added in feparate portion^- 
till fulphurated hidrogen gas isao longer extricated. The li 
quor is then to be filtered, a little hot water is to be poure 
on the reitduum, and the liquor is id be evaporated to a pe l 


licle. The lixivium being then filtered afrefh, is 1^ be fet tu 
TheCf cryftais cryftallixe; the muriate of foda, which is much more foluble 
WvteTaTe fepa.*”the muriate of barytes, and jjo^t more foluble 
rated hy cooling with heat than without, is not depofiled by cooling, and the 
after evaporation, cryftallizes alone. 

The remaining lixivium is to be evaporated and fet to erV’ 
ftallize again, and this is to be repeated till no more cryllal; 


The li iryfic fait 
i:i prrft’ftly v.'hiw 
and p'jfc. 


of muriate of barytes are formed. 

The biirylic fait thus obtained, if care be taken not to em¬ 
ploy an extefs of muriatic acid, is perfectly while, on ac¬ 
count of the hydrrd'ulpliuret, by which the i^n and other me¬ 
tallic fubftances are precipitated. To be moite certain that it 
contains no muriate of foda, (he different produ6ls of the cr)- 
Itallizalion tliould be mixed together, difl'olved, and re-cry- 


frallized. 


V. 

(hi thr s'J^ion o/ IHatina and Mercury upon each othc-. Hy 
RtcH.sRD CiiENEVix, Esq, F. H. S. M.R. /. A, Sj'C. From 
the Fliilojophioul Tranfadionsfor 1805, p. lO-l. 

Frcyberi;, June Sd, 180i. 


I 

Reference to the 
author's paper 
on piAladium. 


On the 12lh of May, 180.8, I had the honour of^;'efenting 
a Paper to '.iie Roval Sucictyi,* the object of which wait* dif- 
cover the nature of palladium, afpbftance juft then aonottuced 


* inferted in our 


Journal, Vol, VII. 85, 17 $, 
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not fenfiKFy open by the fame reagent. The infolubilrty 
of muriate of-biver might be alledged as the caufe c)f (hisj, if 1 
had not tried the experiment by pouring nitrate of iilver into 
green muriate of irotiy in which cafe all the rnbOances ivt.'re 
prefeoted to each other in folution. The refaU vii a>i not re> 
dudlion, but muriate of filver and nitrate of iron. This <a< 6 t * 
reds upon a much more extenlivc batis than mere mechanical 
circumilances; and, if purfued with the intention it deferx'cs, 
it would load us into the»widc expanfe of compliialed atlinilies 
and their relations. Fr<fm rcafoning alone we fliould be diC- 
pofed to think that antacid, to catily dccoinpofed as the nitric, 
would be (iiffidenl to prevent the rcdudion of a metal wliich 
it can dtlfolve. But on the one hand it can fpend its ox)gcra 
upon a part of the oxide of the green fulpliatc of iron, while 
on the other its afliniiy for oxide ol lilver is not jiowerfuJ 
enough to retain it, when there is another part of llie oxide of 
iron prtfleiit to dcpiive it of oxygett- But the aflinity of 
ii.'’ri;\tic acid for j'xide of filvcri one of the ftrongeft at 
prelent known, isMiiRudi-nt to counterbalance all tin; other 
forces. I'hcre are oflier infiances of the fame kind. 


If then a lolutio > of green fidphate of iron be brought into Mercury m nJ- 

contafl with eilhcA foluble or infoluble muriate of mercury, no 

, T II , ^ > pitatedfmcialln) 

redudioii takoi (dace ; but it mercury, whether at the maxi- byjjr. iuljili, ot 

nium or the rainimuni cf sjxidizerncnt, be dilTulved in nitric 
and, and green fulphnte of non be added, the mercury is 
precipitated in the iii'-la'iic Bale. , 

Thcfe experiments are much ftronger examples tlian tlu! Thefc rcmwlc- 
fi.rmer of the effedis produced by complicated atllnities. They 
•are of ini|>ortance not only as objecis of general contidcration mcriy . 

but in their application to the prefent fubjebl. They moft ma¬ 
terially fiiodily and are indilpenlable to the accuracy of the 
refults 1 funnel ly *fialed ; but 1 wjs not aware of them at 
the time 1 firft engaged in the invetiigalion of this fubjed. I 
can alfo now explain a very material difference between fume 
proportions obferved by M. Richter and myfelf in an expe¬ 
riment which that 'chemiit had made as a repetition of one of 


mine. 


I htid poured a folution of green fulphate of iron into a Preci^tadm o# 
folution of too parts of gold and 1200 of mercury, and ®y 
obtained a precipitate conrfifling of 100 of gold and 774 of or iron: reix-aud 
tnercury* |-1 Rhhler repeated, as he terms it, this experi-^ 

' loent; 
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ment; thatjs, he ufed 100 of fc>li iatid ^00 of ia^ietatf, tad 
obtained a ppecipiUMe weighing t02. He U furprifeil el the 
difference of wdght belweeh rdfultF;, which imght be 
owing to his rejOfiotiog the ocpeHtnent; but the retd 

caufe of this difference lies, »i I f^ppot^'^n my liaving*acci* 
dentally ufed nitrate inflead. of tmiTiSte of mercury. 1 bad 
never obferved that with. merjcnry and itiver this op&slion 
bad failed, and it mull have been, becaufe, oh.account of the 
known of murtatic faits upon tbofe of fitver, 1 had 
naturally avoided ufing a muriate of'tncrcury. 

The ftate nf ox- But the ftate of the nitrate of mercuiiy which is ufed with a 
iratrof ** indifferenf. As green fulphale of iron 

ufed with the fo- reduces mercury when ditfolved in nitric acid, as well as gold, 
<*n'f" ucnc'c-**Jf ** neceflary to mix the folulions of thofe metals before the 
the minimum of green fulphate of iron is added, in order that both may be 
oxidation ptc- acted Upon together. If the nitrate be at the minimum of oxi- 
and mouliit gold dizcment, a precipitate is immediately formed upon mixing the 
fail down i folulionsof gold and mcrciiry. Calomel i*. produced bv‘!.v 

muriatic acid of tlic folution of gold and llfk* oxide of mercury; 
whilft the gold is reduced to the oietallicymlo by a portion qf 
the oxide of mercury becoming more o\" ;i/.ed, and forming 
the folublc muriate. The precipitate contlds of calomel, of 
metallic gold, and of a very fmall portion oi mercury which I 
believe to be in the fame itate; my reaibr) for thinking fo, is, 
that I have often obferved, that a glafs vellcl in which 1 had 
fublimed fome of it, was lined with a thin gray metallic coat, 
but if Uw wax- If, on the contrary, a nitrate of mercury be liiglily oxidized, 
thing faUsiitl the precipitate nor redu^ion of gold lakes place until the green 
giecn fulphate of fulphate of iron is added. But at any rate the precipitation of 
iron n aJJrd. mcrcury, or of fdver and mercury by green fulphate 

of iron, cannot be adduced as an argument to fupport the 
afiinity of thefe metals, Jince the etfeft is the fame, whether 
they are feparale or united. 

Thefe preliminary confiderations were necalTary as well 
for the reftiheatian of my ibrnier experiments as for the pur* 


fiiit of my prefent objefl; and now tt» return to platina. 
Fxpfrlmtnts Iixper. I. If a folution of highly oxidized nitratiof mercury 
i. Murh of thp poufed itito a mixed folutton of platina and green 'ktinhate 
pxid. fol. of iron, the firft a^ion which takes place pafles be^^een 
MiTnn a irlxc-d muriatic acid of the folution tof platina and'the oxide of 
fji irjti of flat. nJorcury, by which a ranriale of mercury is formed bat retained 

If* ' i ' ' 
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in folution. This effed makes it advantageous to ufe a greater and gr. fuiph. of 
quantity of Ihe^folution of mercury than is merely capable of 
drawing down the given quanUty of platina along with ilfelf mercury united, 
in the form of a metallic predpitale. When this precipitate is 
waflied and dried, it will be found to weigh much more than 
the original quantity of platina; and the augmentation of 
weight has no limit but thofe of the mercury and the green 
fulphate of iron employ ed. But even after nitric acid has been Part ff *e Utter 
boiled for a long time and in great quantities upon this precipU ^itric'actd? 
tate, until it no lunger .dinblves any part of it, there ftill re¬ 
mains more undilTolved matter than the original weight of the 
platina ufed in the experiment. By expofure to heat little Heat drives off 
more is left in general than the original platina; and fome-™*^*'*^^* 
times even a diminution may be obferved; for as the experi¬ 
ment is not attended v\ ilh uniform fuccefs, it does not always 
happen that the whole of the platina is precipitated, but a 


portion of it wili i'ometimes refill the action of the green ful- 
nliate of iron, tv( when fuflicient mercury has been ufed. 

Ben>ic the prccipit - te has been expofed to heat it is difiulved The compound 
more eafily than pialina by nitro-muriatic acid; and the folu- 
tion when nearly o a neutral fiate gives a copious metallic than plat, in n. 
precipitate, (yet'.rt equal to the quantity employed,) when ^ies'muctTme- 
boilcd with a folu lion of green fulphate of iron, tal. prccip. by 

Exper. 2. When a mixed folution of platina and mercury is !****•-?^ 
precipitated by metallic iron, a quantity equal to the fum of the Exp. 2 . Me- 
former metals is generally obtained. After nitric acid has been throws 

boiled for a long time upon the precipitate fo formed, the mac. from’a*' * 


original weight of platina, together with a confiderable in- 
creafe, remains behind, nor can nitric acid fenfibly diminifti 
it. It yields more eafily than platina to the aflion of nllro- 
niurialic acid, and its folution in that acid, when neutralized, 
gives a precipitatcsi as in the former experiment, by green 
lulphatc of iron. If this precipllale be expofed to a flrong 
heat after it has been boiled with nitric acid, it lofes a great 
part of its weight, and the pialina alone will generally be 
found to remain. 


mixed rolution. 
Micric acid does 
not deprive thU 
metal of all its 
mercury. It is 
more foloble in 
n. m. acid; 
and prccip. by 
gr. f. of iron^ 
Meat ufually ex¬ 
pels the metcury 
from this. 


Exper. 3. JVhen a quantity of ammoniacal muriate of platina 3* Amat- 
is treated according to the method of Count Muffin Pufiikin mol m«r" IT" 
to ffVsn an amalgam, and, after, being rubbed for a confiderable plst*) ftmngly 
time with mercury, is expofed in a crucible to a heat gradually iTfteToi 

int reafed tilUt becomes violent, a metallic powder remains in by n. m acu', 
Vot. XI.- -July, 180 ,?. N N 
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precip. by gr. f. crudble. This powder is a£ted upon by^nitro-muriatic 
of iron. acid, and when ihc folution is neutralized, a copious precipi-* 

tale IS formed upon the addition of green fuiphale of iron. 
'J'his efFe£l takes place even after the metal lias been fufed in 
the manner deferibcd in (he former.|)art of this paper, a 
E« p. 4 -SiiiphuV J<xpa\ 4-. If folplmr be added to the ingredients recom- 
aiided in tltc lati- xnciidcd by Count Mudiii Pufhkin, and tbO whole .treated as 
«fca'ter*p!wip. experiment, the quantity of precipitate caufed by 

green fulphaie of iron in the nitroiinurialic folution of tho 
billion which rel'uUs from IfirC opcaalion, is generally more 
coiifiderable. . 

Exp s Sulphur j. If fulpluir be rubbed for Tome lime with ammo> 

rubbed with am. niac:d muriate of plaliiia, and the mixture be introduced into a 
m. of pbt. ca/iiy j- jj pjofeneg flafk, it can bo melted on a fand^bath. If 

melts. Mercury ' _ . 

being added, mercury be then thrown into it, and the whole be well itirred 

ftrong fofion together and heated, it may afterwards be expofed to a very 

foMn n.'^rn!"* ftrong fife and melted into a button. If this be dilTolved in 
acid and prcci- nilro-murmlic acid, it will give a precipil ite, as in the forp*':: 
**Hron**^ cafes, by green fuiphate of iron. f 

g Exper, 6. If a current of fulphuretted hydrogen gas be lent 

prreip. from fol. through a mixed folution of pjatina and mercury, and the 
of plat, and precipitate which enfues be collected, the metal may be re- 

Wng duced by heat; and with the addition of borax, it may be 

fufed affords a melted into a button wtiicb will not contain any fulphur. Green 
f^of iron.'**^^* caufes a precipitate in the folution of this 

metal alfo. 


Exp. 7* SoUke- 

\*ifc the prretp. 
by phol'phatc of 
iimmon. 


Exper, 7. If to a mixed foliition of plalina and mercury, 
phof'phate of ammonia be added, a precipitate take.s place. If 
this be cohered and reduced, it will be adled upon by green 
fuiphate ot iron poured into its folution, in (he fame manner as 


the metallic buttons in the preceding example.^. 

Exp. 8 . Nitr. nf h'pfc. 8. I have already mentioned ib^t when a folution of 
inrre. at mini of nitrate of mercury, at the minimum of oxidizement, is poured 
oxidix. precipt- ^ folution of muriatc of platina, a mercurial muriate of 
The metallic plaUna IS precipitated. The ftipernalant liquor may be de« 
roinpound dd- canted and the refiduum waftied; if this be reduced and after- 
acid is predplt- wards dilfolved in nitro-muriatic acid, it will yield a precipi- 
ab'e by gr. f. of tale with green I'ulphate of iron. This metlmd appears, to me 
. to be the neateft for combining platina and mercury,‘as the 

ttclion which takes place is independent of every fubftance 
except the metals ihemfclves. t.^’ . 


, Exper. 
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Exper, 9. Oftf of the roOft delicate (efts that I have obferved-Eip. 9 . Rfcent 
in chemiftry is recent muriate of tin, which deledls the pre- ^c'^moft*dcUate 
fence of the fraalleft portion of meircury. When a fingle drop' tcft of mercury , 
of a faturate folution of neatratifeed nitrate or muriate of*'/*!!.* 
mercury is put into 500 grains of water, and a few drop^ of a in a mixed folu- 
faturate folution of recent muriate of tin are added, the liquor 
becomes a little turbid, and of a fmokc-gray colour. If ihefe P 
500 grains of liquid be diluted with ten times their weight of 
water, the effed is of courfe diminithed, but ftill it is per¬ 
ceptible. 1 had on a former occalion obferved the adtion of 
recent muriate of tin upon a folution of platina. If a folution 
of recent muriate of tin be poured into a mixed foltitiun of 
platina and mercury, not too concentrated, it can hardly be 
diftinguiibed from a fimple folution of platina. But if too 
* much mercury be prefent, the cxcefs is arted upon as mer¬ 
cury; and the liquor alFutnes a daiker colour than with platina 
alone. 

’’^rom all thefe exr eriments it is evident that .mercury can Hencp, 1, *, 
aft upon platina, anti confer upon it the property of being P*'*’*' 
cipitated in a metallic Hate by green I'ulphate of iron. By nitric acid, and 
Experimtnia 1 and 2 , It is proved, ifl, That platina can proteft 
a conilderable qinnllty of mercury from the aftion of nitric jo ,,,^, 0 . 
acid; and 2 dly, That mercury can tnereafe the aftion of nltro- *"“‘’* “id; 
muriatic acid upon platina. Fiom Exf}eritnents 3, 4-, 5, 6, 7, 8 , retains mereury 
it appears that mercury can combine with platina in fuch a in tlie ftr.»ng 
manner as not to be feparated by the degree of heat necetTary and 

to fufe the compound, iince after the ftifion it retains that platina adton 
protHsrty, which is eflentially charafteriftic of the prefence of f.**^** 
mercury in a folution of plafina. the 8 ih Experiment proves 9. pjatina de- 
that the aftion of mercury upon platina is not confined to the "**^*“'7 
metallic ftate; but (hat thefe metals can combine aud form an being reduc^ by 
infoiuble triple fait v^lh an acid whicb produces a very foluble ®* 
compound with plaliiia alone. The 9th Experiment fliowsthak • 

platina can retain in folution a certain quantity of mercury, 
and prevent its red(i 6 'iion by a fubHance which afts mod 
powerfully to that dfeft, when platina is not prefent. That 
part of the general pofiiion therefore which is the objeft of 
this paper is proved, if thefe experiments, upon being repeated 
by otnd^ chemills, ftiall be found to be accurate. 

One or two of the above experiments feem to be in contra* Renurk on paW 
diction to feme that I have ftated in my paper upon pi^adium;***“*“* 

N 2 ^ fpr 
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for In the prefent examples platina prote^s mercury agatni!. 
the adtion of nitric acid t whereas in palladium the mercury is 
not only afied upon itfelf, but it conduces to the folution of 
platina in the fame acid. I am well aware of this objeflion; 
but confining myfelf to roy prefent objeS) I (hall waye all 
further difcuflion of it till another opportunity. In the mean 
time, however, it may be laid down as an axiom in chemidry, 
that the flrongell affinities are thofe, which produce, in any 
fubdance the greeted deviation fromdts ufoal properties* 

The compounds When a button of the alloy of platina and mercury as pre- 
mercurylire fub-abovc methods, IS dlflulvcd in nitro- 
jefl to great va- muriatic acid, and afterwards precipitated by green fulphate 
of iron, (he entire quantity of the alloy ufed is feldum obtained. 
A condderable portion of platina redds the a6lion of green 
dtlphale of iron, and remains In folution. This may be looked 
upon as the excefs of platina, and can be recovered by a plate 
of iron. Hence it appears that lefs mercury is fixed, than can 
determine the precipitation of the entire quantity of plalijia ; 
yet in this date it can draw down a greater quantity of the 
latter, than when it is merely poured into a mixed folution of 
platina, not before fo treated. Indeed the whole of thefe 
experiments tend, not only to fliow that thefe two metals 
exercife a very powerful action upon each other* but that they 
are capable of great variation in the date of their combination; 
and alfo that fubdances poflfefling different properties have 
rcfulted trom my attempts to combine platina with mercury. 

This obfervation furniflied me with a method of afeer- 
tsiining, or at lead of approaching to the knowledge of, the 
quantity of mercury thus fixed by platina, and in combination 
with it. The experiment, however, having been feldom 
attended with full fuccefs* I mention the refult with the entire 
confeioufnefs of the uncertainty to wliiclr-it is fubjefl, 1 ob- 
ferved the increafe of weight, which the original quantity of 
platina had.acquired in fome cafes adcr it had been treated 
with mercury, and fufed into a button. 1 counted that aug¬ 
mentation as the.quantity of mercury fixed. I then determined 
how much w'as precipitated by green fulphate iron from a 
folution of this alloy, and fuppofed it to contain the whole 
quantity of mercury found a| above. But, even if attended 
with complete fuccefs, liiere is a/:hemical reafon which mud 
make us refute our affent to this edimate. It i^ poffible, and 
' * not 


Jnreftigadon of 
the quAntiiy of 
mercury thus 
rixcil. Jt IS 
fuppui'ed or in¬ 
ferred to be , 
aboqt yy mer¬ 
cury tn 83 pla- 
tiiia, with the 
ipecifit gravity 
j6. 
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not unlikely, that a portion of mercury may be retained in 
folution by the pfatipa, as well as that a portion of the plalina 
may be precipitated by means of' the mercury. The mean 
refult, ho,wever, was that the precipitate by green I'ulphate 
of troi|.cdnliiled of about 17 of mercuryf^and 83 of piatina, 
when the fp^gcific gravity was about 16. ^ 

With regard to palladium, left it fiiould be fuppofed that The author con* 
either my own obfervations, or thole of others have given me tJlj" 
caufe to alter uiy opinion ^ 1 will add. that 1 have as yet feen is, a compound, 
no arguments of fufEcient i^'eight to convince me, In oppofition 
to experiment, that palladium is a Emple fubllance. Repeated 
failore in the attempt to form it 1 am too well accullomed to. 
not (Q believe that it may happen in well conduced operations; 
but lour ruccefsful trials, which were not performed in fecrct, fince four fuc* 

• are in my mind a fulficient anfwer to that objcflion. By deter* expen- 

... - 1 /• nifnts wi'icmadc 

mining the prefeiu queftion vj-p may overcome Ihp prepol-yf fornunu it. 

felfion conceived by many agaiiiB the poflibiiily of rendering 

mercury as lixed, at an elevated temperature, as other metals; 

wc may be led to fee po greater miracle in this compound 

than in a metallic oxide, or in water, and be compelled to 

take a middle patli between the vifions of alchemy on the one 

band, and the equally unphilofuphical prejudices on the other, 

which they are likely to create. In the courfe of experiments 

JuR now related, i have fecn nothing but what tends to con* 

firm my former refults. yet the only means which I can, after 

all. preferibe for fuccecdlng, is perfeverance. 

To afeertain whether the opinion of Mefl'. Fourcroy anti Platina, putiried 
V'auquelin, that the new metal was the principal ingredient VauquL?n^*”** 
in palladium had any juR foundation. 1 obferved the methods mechod, is 
they have recoinmended lor obtaining pure plalina ; but 1 did 
not perceive any difference in the facility with w liich either ^ury. 
kind of platina combined with mercury. 

I might have added fome more experiments to corroborate Thcfe themifts 
the evidence I have adduced to prove rny alTerlion of the 
fixation of mercury by platina; but MelT. Vauquelin and pirfue the fuu* 
Fourcroy have promjfed the InRitute of France a continuation 
of their refcaji^es. and M. Richter concludes his paper with 
faying that he will return to the fubjefl. From the labours of 
fuch porfons fome great and important fa€t muR ilTue, and I 
bope that the prefent fobje^^will not be excluded from their 
confideration.^ The faifts contained in this paper cannql be 
3 (^milled 
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fubmUiedl to too fevere a fcrutiny; and no judgo can be more 
rigid or more competent than the very perfbn who;was tho 
firft to doubt my former experiments. .But it is necetTary to 
be obfervcd by whoever (halt think them worth the trouble of 
verifying^ that even thefe experiments are liable to fail unlefs 
proper precautions are ufed ; that I have never operated upon 
lefs than one hundred grains; and that the refoUsy which I 
have fluted,- liowevei Ample they may appear* have been the 
conilanl labour ot Tome weeks. . 


POSTSCRIPT. 

it 

Dr-WoHafton’s Sinre this paper was written Dr. Wollaflon has publiflied 

pall-idium in fome experiments upon piatina. He has found that palladium 
crii.i' rut na . * * * , , 

proves mithiog; i*! contained in very fmail quantities in crude piatina. Tins i'aft 
and it^may was mentioned to me more than a year ago by Dr. Wollaflon, 
ot'the^ama!^-^ ^ have not yet feen a copy ot his paper; but I thall merely 
mating piucefs obf'ervc here that, whatever be the quantity of palladium found 
in a natural flale, no concluflon can be drawp as to its being 
Ample or compound. Nothing is more probable than that 
nature may have formed this alloy, and formed it much better 
than we can do. At all events, the amalgamation to which 
piatina is fubmitlcd before it reaches Europe, is fuiTicicnt to 
account for a (mall portion of pulladium. 


VI. 

A^ei/iod of obiiaiing the NecrJJily of Lifting Ships, By Mr, 
Robert Seppings, of Chaikwi Yard*. 

Great faving and Xhc method here to he deferibed of fufpending, inflead of 
*e'-Tr'^!nfltad ^**^*^o< •be purpofe of clearjng them from their 

vi lilting fhips. blocks ; affords a very gfeat laving to the public; and abridges 
tvvo-thirds of the time formerly ufed in this operation. From 
the laving of time another very iinpoitant advantage is deriv¬ 
ed* namely, that of enabling large fltips to be dockedi, fuf- 
pended, and qndocked, the fame fpritig tides. Without 
enumerating the inconveniencie^ arlAng, an^, perhap.^, in¬ 
juries, which Ihips are liable to fuflain, from tbe<^ former 

' V From the Tranfa£lions of the Society of Arts* who voted him 
the gold medp), 1804. , 

'* pradice 
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pradicc oC lifting them* and which are removed by the 
prcfent plan ; tltat which relates to manual labour delervcs 
particular attention; twenty men being futficlent to /afpend 
a firft rate, whereas it would require upwards of 500 to lift 
her. The ntaation w'hich Mr, Seppings held in Plyraouth- 
yard, attached to him, in a great degree, (he flooring and 
lifting of thips, as well as the other practical part of the pro* 
felSon of . a thipwright. Here he had an opportunity ofHiftory. 
obferving, and indeed it w'as a fubje^ of general regret, how 
much time, expenfe, and labour, were required in lifting a 
Hiip, particularly (Itips of the line. This induced him to con,^ 
tider whether fomc contrivance could not be adopted to 
obviate thefe evils. And it occurred (o him, that if he could 
fo conAruft the blocks on winch the ftiip rcils, that the weight 
of the fliip might be applied to atliA in (he operation, he fliouid 
accomplilh (his very dcArcable cud. In September J800, 
the flioring and lifting (he Sun Jufet^ a large Spanifli lirA>rale. 

(hen in dock at Plymouth, was committed to his dirc£lions; 
to perform which, the afTitlance of the principal part of the 
artiAcersof the yard was requifite. In condufling 'tiiis bunnefs, 

(he plan, w'hich will be hereafter deferibed, occured to his 

mind; and from that lime, he, by various experiments, 

proved his theory to be correal: the blocks, conltrudied by The contrivance 

him, upon which the fliip refts, being fo contrived, die 

facility in-removing them, is proportionate tq the quantity of horizontal 

prelTuie; and this circumftance is always abfoiutely ut‘der 

command, by increufiiig or diminifliing (he angle of three vertical wcdt;r, 

wedges, which conAitute one of the blocks; two of which 

are hori;zon(al, and one vertical. By enlarging the angle which by the 

of the horizontal wedges, the vcrtir al wedge becomes of 

confequcnce more acute ; and its power may be fo increafed, difplacc tire 

that it fliall have a^greal tendency to tliljilace the horizontal 

wedges, as was proved by a raodelt which accompanied the 

Aatement to the Society ; where the power of the Icrew is 

nfed as a fubflitute for the preflure of the fliip. 

Mr. Seppings caufed three blocks to ^ made of hard wood Experimeati, 
agreeable toj^is iOiFcntion, and the wedges of various angles. 

The hori:^ntal wedges of the firft block were nine degrees; 

of tha fecond, feven; and of the third, hve; of courle, the 

angle of the vertical wedge of the firtl block was 1 62 degrees ; Angles cJf tb« 

of'thefecond 160’; and of the third, 170 Thefe bloc||s, or 

wedgesj 
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l)y batteilng* 
ratnsj 


wedges, were well executed, and rubbed over with foft foap 
for the purpofe of experiment. They were &en placed in a 
dock, in his Majedy’s yard at Plymouth, in which a floop of 
A flaop refted war was to be docked; on examining them after the veflbl 
upon them, and ^as in, and the water gone, they werO all found to have kept 
***** , their iiluations, as placed before the Ihip refted upon them. 
Shores in their wake were then eroded to fufiain the fiiip. 
The horixonta) prior to the faid blocks being taken from under tbe keel. The 

Acn^rriven*'out clearing them was, by,, applying the power of 

* battering-rams to the tides of the ovter ends of the horizontal 
wedges; alternate blows being given fore and aflt; by which 
means they immediately receded, and the vertical wedges 
were difengagcd. It was obferved, even in this fmall fhip» 
that the block which was formed of horizontal wedges of nine 
degrees, came away much eatier than thofe of feven, and the 
one of feven. than that of five. In removing (he aforefaid 
blocks by the power of (he battering-rams, which were fuf- 
pended in the hands of the men employed, by their bolding 
ropes pafied through holes for that purpofe, it was remarked 
by Mr. Seppings, that the operation was very laborious to 
the people; they having to fiipport the weight of the batter¬ 
ing-reams, as well as to fet them in motion. He then con¬ 
ceived an idea of affixing wheels near the extremity of that 
part of the rams, which ftrikos the wedges. Tliis was done 
before the blocks were again placed ; and it has fince been 
found fully to anfwer the purpofe intended, particulaily in 
returning the horizontal wedges to their original filuations, 
when the woik is performed for which they v\'erc difplaced ; 
the wheels alfo giving a great incrcafe power to the rams, and 
decrcafe of labour to the artificers; befides winch, the blows 
are given with much more exadlnefs. The tamo blocks were 
again laid in another dock, in which a '.wo-decked fliip ol 
the line was docked. On examination they w'ere found to 
be very feverely pretTerl, but were removed with great eafe. 
They were again placed in another dock, in which a threc- 
decked (hip of the line was docked. This fiiip havingiin her fore- 
inaftand bowfprit, the blocks were put quite forwrrd, (hat being 
(he part which prelTcs them with the greateft force. As foon as 
the water was out of the dock, it was obferved, that tlie ho¬ 
rizontal wedges of nine and reven.degrces had receded fome 
capable of pn./!'- iect i^'om their original fituations. This afforded Mr. Seppings 
* fatisfaf.ory proof, which experience has fince demonfirated, 

V (though 


fupporred on 
Vlhtc'-.. 


Other experi¬ 
ments. 


It was 

lh*t the weight 
of the vi.fl“l was 
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(though many ^rfons before would not admit of, and ctiiers 

could not underflandy Um. principle) that the facility of re« 

moving the blocks or wedges« was proportionate to the 

quantity of preffiire upon (hem. The block of five degrees therefore ^ 

kep(.its place, but was immediately cleared, by appKing the p' 

power of the battering-rams to the fides of the outer ends of they would bu 

the horizontal wedges. The above experiments being com- 

municated to the Navy Board, Mr. Seppings was direfted to being driven out, 

attend them, and expjain the pirinciple of his invention; 

which explanation, fartl^^r corroborated by the tcflimonials of 

his then fuperior oflic^rs, was fo fatisfaclory, that a dock was 

ordered (o be fitted at Plymouth under his immediate diicc- 

tions. The horizontal'wedges in this, and in the other docks, The beftangU*!* 

that were afterwards fitted by him, arc of caft iron, with an 

angle of about five degrees and a half, which, from repealed wedges. 

trials, are found equal to any prefTure, having in no inftance 

receded, and, when re({uircd, were eafily removed. The 

vertical wedge is of wood, lined with a plate of wrought 

iron, half an inch thick. On the bottom of the dock, in 

the wake of each block, is a plate of iron three quarters of 

an inch thick, (b that iron at all times a6ls in cunla^ viitii 

iron. 


, The placing the fufiaining ftiores, the form and fizos of the 
wedges, and battcring-rains, &c. alfo the procels of taking 
away, and again re-placing, tlie wedges of which ll»e block 
is compofed, are alfo exemplified by a model. 

The dock being prepared at Plymouth, itW^ugufl, 1801, A brge So gun 
the Cano|)ui>, a large Preiich 80 .gun Ihip, wa*; taken by'ihls^mnW 

refled upon the blocks; and the comjdetc fuccf-f* of the ex¬ 
periment was fuch, that other docks were ordered to be 
fitted at Sheernefs and Portfmouih dock-yard-*, under Mr. 

Seppings’s direfikms. At the former place a frigate, and at 
the latter a three-decked (hip, wer^ fufpcmled in like manner. 

This happened in Decrmher, 1802, and January, 1803; and 
the reports were fo favourable, as to caufe directions to he 
given for the get^pral adoption of thefe blocks in Ins Majcfly^s 
yards, Tljii invention being thought of national confcquencc, 
with refpeft to (hips, but particularly thofe of (he navy', 
government has been pleafed^lo notice and reward Mr. Sep¬ 
pings for it. 

The time reqiiirerl to difengage each block, is from one to Uotk mey 
three minutes after the fliores are placed; and a fcfl-rate fils ‘i"entt>'ge(i m 

» 1 tnieciuinutis. 

on 



It is not re- 
'i^uircd to fiif- 
|)cnd the fhipJn 
all cafes. £or 
the repairs may 
be done by fuc- 
jccflive removal 
pf jilocJfs. 


The lifting of 
Aips was a fre¬ 
quent operation 
jn the navy. 


This invention 
is of value in 
other under¬ 
takings. 


Fid of a top 
gallant znafty 


applied by 
Capi. Wells. 


^lanneuvre of 
ftrikipg the 
ni^ lec. 


on about fiftblocks. Various are the caufes for whkh a 
ftiip may be required to be cleared from her blocks, vmz. to 
lliift the main keel; to add additional fali'e keel; to repair 
defeats; to caulk the garboard feams, fcarples of the keel, 
&c. Imperteftions in the falfe .keel, which are fo very in¬ 
jurious to the cables, can in the largeft 0)ip be remedied in a 
few hours by this invention, without adding an addilionul 
fliore, by taking away blocks forward, amid-Otips, and abaft, 
at the fame time; and when the keel is repaired in (he wake 
of thofe blocks, by returning them into their places, and then 
by taking out the next, and fo on in fucceibon. The blocks 
can be replaced in their original fitualiohs, by the application 
of the wheel battering-rams to the wedges, the power of 
whici) is fo very great, that the weight of the fliip can be 
taken from the fhures that were placed to fuflain her. There 
were one hundred and bx ftiips of different clatfes, lifted at 
Plymouth dock-yard, from the ift ot January, 17i>8, to the 
310 of Pecember, 1800; and, had the operation of lilting 
taken lefs time, the number would have been very conlider* 
ably incrcafed; for the faving of a day is very frequently the 
caufc of faving the fpring tide, which makes the difference 
of a fortnight. The importance of this c^^pedilinn, in time of 
war, cannot be fufiicicntly eftimated. 

This invention may be applied with great advantage, 
whenever it is necelfary to ere£l fliorcs, to fupport any great 
w'c'ights, as, for indance, to prop up a building during the 
repair of its foundation, S:c. Captain WclN, of his Ma- 
fliip Glory, ot 08 guns, ufed wedges of Mr. Seppings's 
invention for a fid of a top-gailant raafl of that (hip. in 1S03, 
ihe (op-gallant mafts of the Defence, of 74 guns, were fitted 
on this principle by Mr. Seppings : and, froin repeated Irish', 
fincq flie has been cruising in the North the wedge fids 
have been found in every refpefl to anlwcr. 

But Jl is Mr. Seppings’s \sifl\ that it fliould be underftood, 
that the idea of applying this invention to (he tid of a top¬ 
gallant mart originated with Capt. Wells, who well under- 
llood the principle, and had received frop him a^iodel of the 
invention. 

When it is required to (Irikc a tnp.gallant mafl, (be, lop 
ropes arc hove tight, and the pin which keeps (he horizontal 
wedges in their place, is taken out, by one man going alolt 
for that purpofe; (be other horizontal v\edge is worked in the 

fid' 
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fid, as (hown in the drawing and model that accompany (his 
flatememt. The upper part of the dd hole is cut to tbrni the ^ 

vertical wedge. The advantage derived from Hdding top-^ 1*^ 

gallant mails in this way is, that tiiey can be llruck at the fljckinf the 
thorteft notice, and without flacking the tigging, which isngging. 
frequently the caufe of fpringing and carrying tlicm away, 
particularly thole with long pole heads. I'he angle of the 
horizontal'wet^es for the fids of mads fliould be about twenty 
degrees. 

The above Account,^was accompanied with Certificates Certificates, 
from Sir John Henflow, Surveyor of the Navy; Mr. M. 

'Didram, mafler-fliipwright of Porlfmouth-Yard ; and Mr. 

John Carpenter, foreman of Sheernefs Dock-yard, confirming 
Mr. Seppings's flatement. 

Itrfcrence to the Engraving of Mr. Seppings*s method qf obviating 
the necefity qf lifting Ships. Plate XI. 

Th Is plan and fc^lion of a feventy-four pun fliip deferibes Defcriptlon 
the method ol obviating the ncceffity of lilting fliips, when 
'there may be occafiun to put additional hdfe Jkeels to them, 
or to make good the imperfeflions of thofe air^'ady on ; alfo 
when it may be necelTary to caulk the garbourd feams, fcarples 
the keel, &c. by which means a very confiderable part of the 
expenfe will be faved, and much time gained. The blocks 
are cleared, and again returned by the following procefs. A 
fufficienl number of ftiores are placed under the ftvip to fuflain 
her weight, and let taught, llalioned as near the keel as 
the working of the baltering-rams fore and aft will ailmit. 

Avoid placing any oppofile the blocks, as (hey would in that InftruCtlonf. 
cafe hinder the return of the w'cdgcs with the hattering-rams. 

A blow muft then be given forward on the outer end of the 
iron wedges wilt) the battering-rams in a fore and all direc¬ 
tion, which will paufe them to Hide aft, as (hown in the plan. • 

The battering rams abaft (hen return the blow, and the 
wedges again come forward ; by the repetition of this opera¬ 
tion, the wedges will be with great eafe cleared, and the 
aiTgular W«ck on the top will drop down. When the work 
is performed, the block muft be replaced under the keel, 
anti the wedges driven bacl^ by working the rams alhwart- 
fhips, as deferibed in tb^ fe^lion. 

B. In 
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METHOD OF OBVIATING, &C^ 

N. B. In returning the iron wedges, to avoid (Training (Ii«i 
angular blocks, it is propofed to leave a feiV of them out 
forward and aft, and ftop the (liip up, by laying one iron 
wedge on the other, as ihown at Fig. I, Plate XI. 

To facilitate the baOnels, blacks mBy be cleared forward 
and aft at the fame lime, fudicient to get in place one length 
of fail'e keel. If the falfe keel (hould want repairing, it may 
be done without any additional (bores, by cleating one block 
ala time, and when the keel is repaired in the wake o( that 
block, return tlie wedges, as above.and clear the 
next, &c. 

Se^itm and Plan, XI, FJg»2, 

\ 

A. Kcelfon. 

B. Ceiling. 

C. Floor timber. 

1). Dead or riling wood. 

E. Plank of the bottom. 

F. Keel and falfe keel. 

G. Angular blocks with a half>inch iron-plate bolted to 

H. Cad-iron wedges. 

I. Iron plate of three-fourths of an inch thick on the bottom 
of the dock. 

K. Battering-rams, with w'heel-s, and ropes for the hands. 

E. Cad-iron wedges, having received a blow from forward. 
M. Shores under the (liip to ftidain her weight. 

Fig, 5, reprefents part of a top.gaIlant mad fitted with a 
wedge (id. 
n. Top-gallant mad. 

b. Fid, with one horizontal wedge worked on it. 

c. Moveable wedge, with the iion flrap and pin over it, to 
keep it in its dtuation. " 

d. TrulFel trees. 
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• VII. 

On mufcular Motion, Anthony Carlisle, Ejq, F. /?. S, 

being the Crohn/^ Ze&urej read before the Roi/al Sqcietjf, 

November hi ISOh 

Animal ph)rfiology has derived feveral ^llluftrations and Jntu>J»ftion. 
additions, frbin the inftilulion of this leflure on tnufi^ilar 
motion ; and the detaik of anatomical knowledge have been 
confiderably aagmentet^ by deferiptions of mufcular parts 
before unknown. • 

Still, however, many of the phenomena of mufcles remain 
unexplained, nor is it to be expected that any fudden infulat* 
ed difeovery (hall folve iuch a variety of complicated appear¬ 
ances. 

Mufcular motion is the fird fenfible operation of animal Mufcular ma« 
life: the various combinations of it fuftain and carry on the 
multiplied fundions of the larged animals: the temporary 
ceflation of this motive (acuity is the fufpenfiun of the living 
powers, its total quicfcence is death. 

By the continuance of patient, well directed rcfearchcs, it is 
reafonable to expcdl much important evidence on this fubjcdl 
and, from the improved (talc of collateral branches of know¬ 
ledge, together with the addition of new fources, and methods 
of invefligation, it may not be unreafonable to hope for an 
ultimate (olution of thefc phenomena, no lefs complete, 
and confident, than that oi any other defideratum in phyiical 
fcience. 

The prefent attempt to forward fuch detigns is limited to 
circumftanccs which areconnefled with mufcular motion, con- 
fidered as caufes, or rather as a ieries of events, all of which 
contribute, more*or lef'*, as convopiencies, or clTenlial requi- 
(ites, to the phenomena; the details of mufcular applications 
being didin6t from the objefts of this lecture. 

No fatisfadlory explanation has yet been given of the date Neither ihr 
or changes which obtain in mufcles during their contradlions 

® _ _ , - ” . , niuk'Ki doling 

or relaxations, neither are their correfponding conneftions mfliOM, iKir tliLir 
with the %'afcular, refpiratory, and nervous fydems, fufficiently c. nncflion-. with 

i- , r o’C Other 

traced. Thele fubjeds are therefore Open lor the prefent en- i/Uf.-u 
quiry, and, although i may totally fail in this atlemp( to elu- have l.e-u cic- 
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ON Mir^eVLAR MOTION. \ 

cidate any one of the fulyefls propofed, neverlhelefs I fiialt 
not efteem my labour ufelefs, or the time of the Royal Society 
altogether unprofttably coiifutned, if I focceed in pointing out 
the way to the future attainment of knowledge I'o deeply in- 
terefting to mankind. 

The mofcular parts of animals are mod frequently com- 
pofed of many (nbflance.s in addition to thofe which are purely 
inufcular. In this grois flate, they conditute a flexible, com- 
prcfliblc folld, whofe texture is gent^rally fibrou«y the fibres 
being compacted into falcicttli, or bundles of various thicknefs. 
Theic fibres are elafiic during the contrn£led Rate of mufcles 
after death, being capable of extenfion to more than one-fiftli 
of their length, and of returning again to their former (late of 
contradion. 

This clafticity, however, appears to belong to the enveloping 
reticular or cedluiur membrane, and it may be fafely aflumed 
that the intrinlic matter of iniifcle is not elaflic. 

The at traction of colu lion, in the parts of mufcle, is firongefi 
in the diredtion of the fibres, it being double that of ibe con¬ 
trary, or IranlVerfe ciiredion. 

When mulcles are capable of reiterated contradions and 
relaxations, they are iiiid to be alive, or to poflefs irritability. 
This quality fits the organ lor its fun^ious. Irritability will be 
conlidered, throughout the prefent ie£lure, as a quality only. 

When mufcles have ccafed to be irritable, their cohefive 
attradlion in the diredion of their fibres is diminiflied, but it 
remains unaltered in the tranfverfe direction. 

The hinder limbs of a frog atlachcd to the pelvis being 
flripped of the Ikin, one ot them was irameife<l in water at 
11a® of Fahrenheit, during two minutes, when it ceafed to 
be irritable. The thigh bones were broken in the middle, 
without injuring the mulcles, and a (calc a.Tixed to the ancle 
of each limb: a tape palTed between the thighs was employed 
to fufpend the apparatus. Weights were gradually introduced 
into each fcale, until, with five pounds avoirdupois, the dead 
thigh was ruptured acrofs the flelliy bellies of its mufcles. 

The. irritable thigh Uillained fix pounds weight wvoirdupois, 
and was ruptured in the fame manner. This experiment was 
repejpUtd on other frogs, where one limb had been killed uy » 
^tery foialion of opium, and on ^nether where efiential oil 

of 
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of cherry laurel * was employed; in each experimenl, the 
irritablek^imb fdflaihed a weight one-listh heavier than the 
dead limb. 

It may be rem^ked, in coAtirmalion of Ihefe experiments. The fnmr iloc> 
that vjlien mufcles a^ more powerfully* or more rapidly, than the 

is equal to the ilrengtb of the fuflaining parts, they do not h’vir^ fui>jtt£t. 
ufually rupture their flellty fibres, but break their tendons, or 
even an intervening bone, as in the infiances of ruptured tendo 
achiliis, and fractured patella. Infiances have however oc¬ 
curred, wherein the fixity bellies of mufcles have been 
lacerated by rpaimodi^ afiions; as in tetanus tlie re^i abdo« 
minis have been loinafunder, and the gastrocnemii in cramps ; 
but in ihofe examples it feetns that either the antagonifis pro¬ 
duce the etfedl, or the over-excited parts tear tlie Icfs excited 
in the fame mulcie. From whence it may be inferred, that the 
attraifiion of cohefion in the matter of mufcle is confiderably 
greater during the of coi]tra£lmg, than during the pafiive 
fiate of tone, or irritable quieicence, a fa6t which has been 
always aflumed by anatomifis from the determinate forces 
which mufcles exert. 

The mufcular parts of different clafles of animals vary in Dlflercncc* 
colour and texture, and not unfrequenlly thole variations occur m 

, , . , ■ . J , -I j the colour, tejf- 

111 the lame individual. ture, &c. of 

Tile mufcles of fillies and vermes are often colourlefs, muftuUr parts, 
thofe of tjie mammalia and birds being always red; the am¬ 
phibia, the accipenfer, and fqualus genera, have frequently 
both red and colourlcls mufcles in the fame animal. 

Some birds, as the black game f, have the external pedloral 
niulcles of a deep red colour, whilft the internal are pale. ^ 

In texture, the lalciculi vary in thicknels, and the reticular 
membrane is in fome parts coarfe, and in others delicate: the 
heart is always oempadled together by a delicate reticular 
membrane, 'and the external glutxi by a coarfer fpecies. 

An example of the origin of mufcle is prefented in the Origin of mufJe 
hiftory of the incubated egg, but whether the rudiments oi [?unaura taiirns 
the pundum faliei^s be part of the cicatricula organifed by the 
parent, or a«ifiru6ture reiulting from (he firfi procefs of incu¬ 
bation, may be doubtful: the little evidence to be obtainedon 
Ibis <point Teems in favour of,the former opinion; a regular 


Difiillcd oil ficm the leaves of the Prunus LaurcceraJJi^ 

•f- Tftrao tetris, Lin. v 

crA)firrai^|lior. 
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confirmation of which would improve the knowledge of animal 
generation by (hewing that it is gemmiferous.' There <tre fuf- 
ficient analogies of this kind in naturCi if reafoinng from 
analogies were proper for (he prefent occafi^n. 

The pun£tum fallens, during its firfi a£tions, is not encom- 
pafied by any fibres difcoverable with .mlcrofcopes, and the 
vafcular fyiiem is not then evolved, the blood (lowing for¬ 
wards and backwards, in the fame velTels. The commence- 
roenf of life in animals of complex ilraflure is, from the 
preceding fa£l, like the ultimate oi^nization of the fimpler 
clalfcs. 

It is obvious that the mufcles of bir^s are formed out of the 
albumen ovi, the vitellus, and the atmofpheric air, a£ted upon 
by a certain temperature. The albumen of a bird's egg Is 
wholly confuraed during incubation, and the vitellus little di 
minidied, proving that the albumen contains the principal 
elementary materials of the animal thus generated; and it 
follows that the mufcular parts, which confiitiilc the greater 
proportion of fuch animals when hatched, arc made out of the 
albumen, a fmall portion of the vitellus, and certain elements^ 
or final! quantities of the whole compound of the atmofpbere. 

The mufcles of birds are not different, in any refpefi, from 
thofe of ({uadrupeds of the clafs of mammalia. 

The anatomical ftrudure of mufcular fibres is generally 
complex, as fliofe fibres are conneded with merabiane, blood- 
velfels, nerves, and lymphacduds; which feem to be only 
appendages of convenience to IhecfTcntial matter of mufcle. 

A mufcular fibre, duly prepared by wafhiiig away the ad¬ 
hering extraneous fubftances, and expofed to view in a power¬ 
ful microfeope, Is undoubtedly a folid cylinder, the covering 
of which is reticular membrane, and the contained part a pulpy 
fubfiance irregularly granulated, and of l^tle cohefive power 
when dead. 

A ditliculty has often fubfified among anatomifis concerning 
the ultimate fibres of mufcles; and, becaufe of their tenuity, 
(bme perfons have confideicd (hem infinitely divifible, a 
pofitfon which may be contr.idided at any tim^.^ by an hour's 
labour at the micTofcupc. 

The arteries arborelcc copioufly upon the reticular coal of 
the mufcular fibre, and in warm-blooded animals ihefe veifels 


are 
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of fufficier^ capacity to admit the red particles of blood, 
but tliKi^rinfic matter of mufcle, contained within the ultimate 
cylinder, haISm red particles. 

The arteries \f mutcles anallomofc with correi'ponding 
veins j but this courfe of a continuous canal cannot be fup- 
pofed to a£l in a dire^'manner upon the matter of mufcle. ► 

The capillary arteries terminating in the inufcular fibre 
mull alone efie^ all the changes of increafe in the bulk, or 
number, of fibres, in the«replenillrment of exbaufied materials, 
and in the repair of injuftes; feme of tliefe neceflilies may be 
fuppofed to be continwally operating. It is well known, that 
the circulation of the blood is nut elfcntial to mufcular action ; 
fo that the mode of difiribution of the blood velfels, and the 
dilferences in their fize, or number, as applied to mufcles, can 
only be adaptations to fume fpccial convenience. 

Another prevalent opinion among anatomifls, is the infinite V.»fcii!.inty » 
exlenfion of vafcularity, which is conlradided in a p^rV/pti^ 
manner by comparative refearches. The teveral parts of a limited, 
quadruped arc fenfibly more or Icfs vafcular, and of different 
contextures; and, admitting that the varied diameter of the 
blood veflels difpofed in each fpecics of fubfiance, were to be 
confiituteH by the grofs fenfible difi'erences of their larger 
vellels only, yet, if the ultimate vellels were in all cafes 
equally numerous, then the foie remaining caufe of diflimi. 
larity woald be in the comparing of the vefibls. The vafa 
vafurum of the larger trunks furnifi) no reafun, excepting that 
of a loofe analogy, for the Tuppofitiun of vafa valorum ex¬ 
tended without limits. Moreover, the circulating fluids of all 
arrimais are compofed of water, w'liich gix'cs them fluidity, and 
of animalizcd particles of defined configuration and bulk; it 
follows that the vetfels ihrougli wiiirh fuch fluids are to pafs, 
muft be of fufficieUt capacity for llip iize of the particles, and 
that fmaller velfels could only filtrate water devoid of fucli 
animal particles: a pofition repugnant to all the known fadls 
of the circulation of blood, and the animal economy. 

The capillary arteries which terminate in the mufcular fibre. Capillary arteries, 
mud be feertAory veflels for dc]»oftling the mufcular matter, 
the lympbsedu 61 rs ferving to remove the fuperfluuus exirava- 
fated* watery fluids, and the decayed fubflanccs vvliicii are 
unfit for ufe. « 
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OK MUSCVLAll MOTIQK. ^ 

The }ymp!ia:duCls are not fo nutneroas as blood 
and cerlaiidy do not extend to every tnufcular they 

appear to receive Iheir contained fluids frotn ii;e iulerfliciat 
{'paces formed by the relicuiar or celiular/incmbrunej and 
not from the proju£ling open ends of (ube$« as is gensralJy 
reprefented. This mode of receiving Utttds out of a cellular 
ilru£lure« and conveying (hem into cyiindrical veflels, is ex> 
etnplilled in the corpora, cavernofa, and corpus fpongtofuin 
penis, where arterial blood is poured into cellular or reticular 
cavities, and from thence it pafl'es mlo commott veins by tbo 
gradual cuarclalion of the cellular canals. 

In the common green turtle, the Ia£leal veflels univerfaliy 
arife i'roin the looie cellular membrane, iiiuafed between tho 
inlei mil fpungy coal of the inteflincs and the muicular coat. 
The cellular lii ucdure may be filled from U>e la6teals, or the 
iadeals from the cellular cavities. When injeditig the fmallcr 
branches of the lymphseduiSs retrograde in on oedematous 
human leg, I law, very dilhn6lly, three orifices of tbefc veflels 
terminating in (he angles. oF the cells, into which the quick" 
filver trickled. The preparation is preferved, and a drawing of 
(he appearance made at the lime. It wasalfo proved, by many 
experiments, that neither the lymphoeduds, nor Fite veins, 
have any valves in their minute branches. 

The nerves of voluntary mulclcs (eparatc from the fame 
bundles.of fibrils with the nerves which are diflribuicd in the 
fkin, and other parts, for icnialion ; but a greater proportion 
of nerve is appropriated to the voluntary mufcles, than to any 
other fubflances, the orgai>.s of the fenfes excepted. 

The nerves of volition all arife from the parts formed by 
(he junftioii of the two great raafibs of the brain, called the 
Cerebrum and Cerebellum, and from the extenfion of that 
fubflance throughout the^canal of the v^rlebrx. Another 
cial's of mufcles, which are not fubjeft to the will, are fupplted 
by peculiar nerves; they are much fmaller, in proportion to< 
the bulk of the parts on which they are diilributed, than thoie 
of the voluntary mufcles; (hey contain«lc!'s of the white 
opaque medullary fubflance than the othet nert^cs, and unite 
their fibrils, forming numerous anaflomofes with all t;be other 
nerves of the body, excepting Jbol'e appropriated to the o1 gana 
of the fenfes. There are eniargeofients at feveral of ihefe 
* jimdiions, 
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tailed Ganglion.^ and which are compofed of a fefsCanalions, 
propomwB^^ ihe medullary fobftance, and iheir texture is 
firmer than ordinary nerves. 

The terminal ^remities of nerves have been ufually con-The extremities 
fiderCd of unlimited extOnfion; by accurate ditfedion how-®^.'^".*®* “?***• 
ever, and the aid of magnitying glafles, the extreme fibrils ottcrmijlation. 
nerves are eafily traced as faf as their fenfiMe prOfterties, and 
their continuity extends. The fibrils ceafe to be fiibdivided 
whilft perfeftiy vifible (b the naked eye, in the voluntary 
mofcles of large animalsr and the fpaces they occupy upon 
i'uperficies where they feem to end, leave a rctnarkable excefs 
of parts unoccupied by Ihofe fibrils. The extreme fibrils of 
neeves lofe their opacity, the m^ullary fubfiance appears fofl 
and tranfparent, the enveloping membrane becomes pellucid, 
and the whole fibril is deftifute of the tenacity nccetfary to 
preferve its own diflttl^nefs; it feems to be dilTufcd and 
mingled with the fubflances in which it ends. Thus the ultiJf 
mate terminations of nerves for volition, and ordinary fenfation* 
appear to be in the reticular membrane, the common covering 
of all the different fubfiances in an animal body,’ and the con- 
neding medium of all difiimilm' parts. 

By this Ample difpofition, the nteduHary fubftance of nerveof aer« 
is fpread through all organized, fenfible, or motive parts/**”® matter, 
forming a continuity wdiich is probably the occafiOft of fym- 
palhy. Peculiar nerves, fucb as the firft and fccond pairs, 
and the portio mollis of the feventh, terminate in an expanfc 
of medullary fubfiance which combines with other parts and 
membranes, (fill keeping the fenfible excefs of the peculiar 
medullary matter. 

The peculiar fubfiance of nerves muft in time become inef-Reftoratlon or 
ficient; and, as it is liable to injuries, the powers of reftora£ion,'^®^*“ ueitei. 
and repair, arc expended to that material. The re-union of 
nerves after their divifion, and the reprodudion after part of a 
nerve has been cut aiVay, have been eAublilhed by clecifive 
experiments. Whether there is any new medullary fubnarice 
employed to fill up* tfie break, and, if fo, whether the new 
fubftance be gener^ed at the part, or protruded along the 
nervous theca from the brain, are points undetermined; (he 
hiftory of the formation of a ftmus, the ftrudlure of certain 
monfters, and the organizatfbn of Ample animals,-^all feem to 
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iavour the probability, that the medullary mister of neryes ii 
iormed at the parts where it is required, aiid not iiv-'lie prin¬ 
cipal feat of the cerebral medulla. 

Whether the This duflriue, clearly edablidied, woul^iead to the belief 

^^not cxten-''* ® ^''’t^^t’ded commixture of Ibis^eculiar matter 'in all 

fiveiy niix..i in the fenfible and irritable parts of animals, leaving the nerves 
ill iriiublc parts, jj^ iheif linaited dil|ribuiion, the limple odice of conveying iiii- 
preflions from the two fentieiit malTes with which their cx- 
treiuiiies are connected* The moft hmple animals in whom 
no vilible appearances of brain or nerves are to be found, and 
no fibrous arrangement of mufcles, may be confidered.of this 
dcfcnpiion: Mr, John Hunter appeared to have had fomc 
incomplete notions upon this fubje^l, which may be gathered 
from ins reprcfentation of a materia vitae in hisTrealife on the 
Blood, &c. Perhaps it would be more proper to didinguiilt 
the peculiar matter of mulcle by fome fpecific term, fuch, for 
fxample, as materia coinra6lilis. 

Peculiar adapu- A particular adaptation for the nerves which fupply the 

nerv *s of eleftnc batteries of the torpedo, and gyranotus, is obfervable 

animals. on Uio cxit ol each from the fkull; over which-there is a firm 
cartilage adiing as a yoke, with a mufcle affixed to it, for the 
obvious purpofe of compreffion; fo that a voluntary mufcle 
probably governs the operations of the battery. 

The matter of the nerves, and brain, is very fimilar in all 
the different claffes of animals. 


The external configuration of animals is not more varied 
than their internal firu61ure. 


Configuration 
and (truitture of 
the various 
ciafTcs of ani¬ 
mals. 


The bulk of an animal, the limitation of its exiflence, the 
medium in which it lives, and the habits it is deftined to 
purfue, are each, and all of them, fo many indications of the 
complexity or fimplicity of their internal llruaure. It is 
notorious that the niimber,of organs, and of members, is varied 
in all the different clalfes of animals; the valcuiar and nervous 


lyflems, tlie refpiralory, and digeffive organs, the parts for 
procreation, and the infirumentsof motion, are feverally varied. 
Very fimpie ani- and adapted to the condition of the fpecies;* This modification 
of anatomical firuflure is extended in the iowelt tribes of ani* 
inals, until the body appears to be one homogeneous fubflance. 
The cavity for receiving the food is indift’erently the infernal, 
or external j^uiiace, for Jhey may^be inverted, and fiill con¬ 
tinue 
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to digelj food'; the Hmbs or tantacula may be cut off, 
and tna^ji^ill be regenerated without apparent inconvctiience 
to tht! indiv'iiJ^;al; the whole animal is equally fenfible, equally 
irritable, equalt^Iive: its procreation is gemmiteriuis. Every 
part is pervaded nutritious juices, every part is aCleJ 

upon by the refpiratory influence, every part is equally capa- ' 
blc of rnolion^ and of altering its figure in all direflions, 
whilft neither btood-veffels, nerv’es, nor mufcular fibres, are 
difcoverable by any of the modes of inveftigation hitherto 
infiituted. * 

From this ab(lra6t Animal (if fuch a term may be admitted) 
up to the human fiame, the variety of acceflTor) parts, and of 
organs by which a complicated machinery is operated, exhibit 
infinite marks of defign, and of accommodations to the pur- 
pofes which fix the order of nature. 

In the more complicated animals, there arc parts adapted dir mere 

- ^ . . , . , , . - , . I complicited ani- 

for trivial conveniences, myeb or Iheir materials not bi-irtg much of 
alive, and the entire offices of feme liable to be difpenfvd the'r mjteriate 
^th. The water transfufed throughout the interfliclal fpaces*^^® 
of the animal fabric, the combinations vritir lime in bones, 
flielis, and teeth; the horns, hoofs, fpines, hairs, feathers, 
and cuticular coverings, are all of them, or (he principal 
parts of their fubftance, extra-vafcular, infenfible, and un¬ 
alterable by the animal funftions after they are completed. I 
have formed an opinion, grounded on extentive ohlcrvaiion, 
that many more parts of animal bodies may be coiificlcre<l 
as inanimate fubflances; even the reticular membrane ilfelf 
teems to be of ibis clafs, and tendons, which may be tJic con- 
denfed (late of it j but ihel’e particulars arc foreign to the 
preicnt occafifm. 

The deduction now to be made, and applied to the hlftorv animaM 

r r t • « • I • 1 1 r'. I ni nfJ 'V he 

of mufcular motion, is, that animais'd matter may be conneclctl tonneacU viitl* 

with inanimate; this is exemplified in the adhefions of tlu inanimne. 

inufcles of multi-valve, and bi-valve fliell fifh, to the liir 

organic (hell, the cancer Bernhardus to the dead (hells of 

other animals, afid in the Iranfplantation of teeth. y\ll of 

which, although'^fomewhat contrary to received opinion, 

have certainly no degree of valcularity, or vital connefition 

witft the inhabitant; (hefe (hdls being liable to tranfudations 

of cupreous falls and other poifonoiis fubfianfes, wbilfl the 

animal remains uninjuTcd. A variety of prqftfs *10 tP| fame 

' I gfea 
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cfTefl might be adducedf but it would be dlfrefpecirui lo 
to this learned body to urge any farther illufiratiuus on 
fo obvious, ^ 

piv’.fion of the 'j’jje effects of fubdivifion, or comminuti^pof parts among 
m^Jhleftroys the the complicated organized bodies, is onU^ that of mineral 
c-niormaiioKfl bodies: in the latter inffance, the enlire^ropcrties of the lub- 
jftance are retained, however extenfive the fubdivifiun; in the 
former fubffances, the comminution of parts doffroys the 
effential texture and compofftion, fay feparating the grofs 
arrangements of ffrudure upon vvhicli> their fpeciftc properties 
but left the more depend. From ffmilar caufes hfeeinstto arife, that animals 
fimple the (true-neccflarily of (fmple ftruclure: tize alone 
is-not, however, the foie caufe of their fimple organization, 
becaufe examples are (ufflciently numerous wherein the animal 
attains conffderable bulk, and is of ffniple ffrufture, and vtc^ 
verjd 3 but, in the {'oriner, the medium in which they Jive, and 
the habits they affuinc, are fuch as do not require extenfivc 
^ appendages, whilU the fmaller complex animals are deiiined ta 

more difficult, and .more aflive exertions. It may be affume 4 
however, as an tnmiablc pofition, that the minuted animals 
are all of iimple organization. 

Upon a fmaii fcale, life may be carried on with fimpIe mar 
terials; but the management, and provifionsfor bulky animals, 
ttmple materials ; with numerous limbs, and variety of organs, and appendages 
bulky animals of convenience, are not cffe^ed by iimple apparatus; thus, the 
fkeletoq which gives a determinate figure lo the fpecies, flip- 
, ports its fofl parts, and admits of a geometrical motion, is 

Thus large ani- placed interiorly, where the bulk of the animal admits of the 
boncs^within boucs being fufficientJy firong, and yet light enough for ihe 
them, fmaller moving powers; but the ffveleton is placed externally, where 
have them with- body IS reduced below a certain magnitude, or where the 
movements of the animal not to be of Ihv dealing kind : in 
which lad cafe the bulk is not an ablblule caufe. Tlie examples 
of teffaceous vermes, and coleopterous, os well as mod other 
infc^ls, are univerfally known* 

The opinion of the mufcularity of the crydalline leiw of the 
eye, fo ingcnioufly urged by a learned member of this Society, 
h probably well founded; as the arrangement of radiating lines 
of the matter of mufcle, from the centre to the cirrumtvrencc 
pf the lens, (befe compacted inlo angular mafles, would 
prodo^'. fpecibi; alterations in Us figure, 

' ' This 


Life may on a 
fmall fcale be 
fupported with 


Cryffal’iine of 
the eye, muf- 
cular. 


■ f 



ON MVSCtlAK MO^IONk 


/ 



rapid ^etch of tlie hiAory of mufcular ilrofiare lias ' 

fceon before the Royal Society to introduce the prin¬ 

cipal cxpernA'tnts, and reafonings which are to follow : they 
nre not urderet^ith fo rnueb exa£lnefs as becomes a more 
deliberate eflay, btllUhe intetition already dated, and the limits 
of a ledlure are oder^ as the apology. * 

Temperature has an eflential influence over the aflions of Temperature of 
mulcles, but it is not neceflary that the fame temperature *"“*'^*'*’ 
fhouid fubiifl; in all mufeles during their aClions; neither is it 
eflential that all the mulbular pbrts of the fame animal fliould 
be of uniform tempefatures'lor the duo performance of the 
motive fundlions. 

It appears that all the clafles of animals are endowed with A» animals do 
fome power of producing tbcrmomctrical heat, fince it has 
been fo eflablifhed in (he amphibia, pices, vermes, and infe6la, 
by Mr. John Hunter j a fafit which has been verified to my 
own experience ; the term cold-blooded” is therefore only 
relative. The ratio of this power is not, however, in thefe 
examples, fufficient to preferve their equable temperature in 
cold climates, fo that they yield to the, changes of the at- but jrp alfo tf- 
inofpliere, or the medium in which they refide, and moft ®f ,^afcoinn»uniM- 
theni become torpid, approaching to the degree of freezing tion, 
water. Kven the mammalia, and aves, polfefs only a power 
of refifting certain limited degrees of cold; and their furfaces, 
as wel[*as (heir limbs, being diflant from the heart, and prin¬ 
cipal blood-vctfels, the mufcular parts fo iituated are fubjeft 
toconflclerable variations in Ih^r temperature, tlie influence of 
wliicii is known. 

In ihofeclafles of animals w'hichbave little power of gene- The colder uii- 
raling beat, there are remarkable differences in the ftruQ:ure 
of their lungs, and in the compofltion of their blood, from the 
mammalia and afes. • 

Refpiration is oneiof the known caufes which influences the Refpiration: its 
temperatures of animals:' where thefe organs are extenfive, 
the refplralions are performed at regular interval^, and are not penture ; 
governed by the Will, the whole mafs of blood being expofed 
to the atm()^phe?b in each circuhattion. In all fuch animals 
living without the tropics, their temperature ranges alxive the 
ordinary H^at of the almorpbere, their blood contains more of 
the red particles than inPlhe other daffes, anr^heir mufcular 
irritability ceafes more rapidly after violent 
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«!(d in the cold. Xbc refpirations of theaninjalsdenominated *'cold-b!oodfd/^ 
blooded . effected differently from tftofe of high teroper^^ll^*® * 

fome of ihera, as the amphibia of Linnaeusj ^''Timgs receive 
atraofpheric air, which is arbitrarily retained ^ large cells, and 
not alternately, and frequently changed.^i'he fifties, and the 
teffaceous vermes, have lungs which ‘expofe their blood to 
water, but whether the water alone, or the atmofpheric air 
mingled with it, furniih the changes in the pulmonary blood, 
is not known. n 


in infects. 
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In moft of the genera of lnfe£|s, the lungs are oborefeent 
tubes containing air, which, by tbefe channels, is carried to 
every vajcular part of the body. Some of the vermes of the 
limpler conff;ru6tion have no appearance of diffindl organs, but 
the refpiratory influence is neverlhelefs effenttal to their ex- 
iffence, and it feenis to be effected on the furlace of the whole 
body. 

In all the colder animals, the blood contains a fmallcr pro<r 
portion of the red colouring particles than in the mammalia, 
and aves; the red blood is limited to certain portions of the 
body, and many animals have none of the red particles. 

The following animals were put into feparatc glafs veffels, 
each tilled with a pound weight of diffilled water, previoufly 
boiled to expel the air, and the veffels inverted into quickfilver; 
T7C. one gold fifti, one frog, two leeches, and one frefli-water 
mulcle.* Thefe animals were confined for fevera! days, and 
expofed in the fun in the day-time, during the luonih of 
January, the temperature being from 43® to but no air 
bubbles were produced in the vcflTcIs, nor any lenfible dimi¬ 
nution of the water. The frog died on the third day, the filb 
on the fifth, the leeches'on the eighth, and the froth-water 
mufcle on the thirteenth. This unfuccelsful experiment was 
made with the hope of afeertaining the changes produced in 
water by the refpiralion of aquatic animals, but the water had 
not undergone any chemical alteration. 

Animals of the clafs mammalia which Iiybernate, and become 
torpid in the w'inter, have at all times a poiwer of fubfiffing 
under a confined refpiration, which would. Jeffrey other ani- 
iriais not having this peculiar habit. In all the hybernating 
inanimalia there is a peculiar ^ru£ture of . the heast, and its 
principal veinsj the fuperior cava (}ivides into two trunks; 
the over the left auricle of the heart, opens into 

; * * Mjtilui Anatinus. 
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ifetior part of Ihe right aoticle, near lo the entrance of 
the vVa.«va‘nletior. The vein, ofoally »Ued aaygo., 
accumolalc-i'uj\lwo Imnt., which open each into the branch 
of the vena cava IJiperior, on ifi own fide of the thorax. T « 
inlerooftal arteries W vein, in Ihefe animal, are unufually 

'This tribe of quadruped, have the hi|Kt of rolling ,up Aeir Th» 

Ijodies into the form of a hall during ordinary fleep^ and iney that accompany 
invariably alfunte the fame attitude when in the torpid Hate : .to uapid tow, 
the limbs are all folded Wo the hollow made by the bending 
of the body i the clavicle., vOf firfi ribs, and the fiemum, are 
prefled againft the fore part of the neck, fo a> to interrupt the 
flow of blood which fupplies the head, and to comprefs the 
trachea: the abdominal vifcera, and the hinder .limbs are 
poOied aeainft the diaphragm, fo as to interrupt its moliou., 
and to impede the flow of blood through the large veflel. 
whiclr penetrate it, and the longitudinal extenlion ol the cavity 
of the thorax is entirely obftruaod, Tims a conlined circu¬ 
lation of the blood- is carried on through the heart, probably 
adapted to the laft weak aaion. of file, and lo iu gradual 


recommencerocMit. „ - . . n . rev.. 

Thi. diminithed refpiration is the firft fiep into the n»‘<= “f ’ 
torpidity a deep fleep accompanies it; rclpiration then ceales co^niences aiwl 
altogether : the animal lemperature i.s totally deftroyed, cold- h afterwards 
refs and infenfibilily lake place, and finally Ihe heart eonclude. • 

its motions, and the raufcles ccai'e lo be irritable. It is worthy 
of remaik lhat a confined air, nnd a confined refpiration, ever 
precede tlieic phenomena: llie animal retires from the open 
almofphere, his mouth and noflril.s are brought into txinlaa 
with his cheft, and enveloped in lur; the limbs become rigid, 
but tire blood never coagulates during liie dormant flate. On 
being roufed. Urn gniiiial yawns, the refpiralions are flullcfing, 

Ihe heart afls flowly and irregularly, be begins to ttrelch out 
his limbs, and ptsmeeds in queft of food. During this dor. 
mancy, the animal may be. frogen, vyitlmut Ihe .leftruflion • 
of the mofcnlar iirilabilUy, and thi. always happens to the 
garden fnailM anAh. the clrryfalide. of many infeas during 
(he winter ef this cliniate, 

rThe concluHm »» next.) 
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Dijcription of a Boring Tube, in general UL in Jmerica; bat 
left known m this Comta^ „ 

Fig. 2. ThUe X. exhibits a very di^mple and ingenious borer, 
confitliHg dF (hecomoion center Vit of ibe carpenters followed 
by a wide flat thread ferew, hammered up from a plate of iron 
or fieel. It is fald that they are ufed (b bore holes fcveral feet 
in length, and the jieculiar pn^erty pofrcflTfd by this inflru^ 
ment is, that it clears the cutting willjont requiring to be drawn 
out, as is the cafe w'ith the augur, the gimblet, and other fimi- 
lar tools. I do not, how'ever, think that it would have this 
effect in boring perpendicularly down to confiderable depths; 
btit for horizontal or (lightly inclined holes, itseifedl mufl fully 
anfwer. 

It may not at firft occur to the reader why the introdudlion 
of this tool into a hole which mufl contain the wood that for¬ 
merly blocked it upi (hould not be attended with Tome degree 
of impediment or jamming; but this difiiciilty will vanifli, 
when it is confidcred that the cuttings are, partly by their 
weight, and partly by friflion againfl the internal cylindrical 
furfacc, prevented from revolving along with the ferew. 
The confequence is that they are preflfed againfl its thread, 
and Aide along it towards the handle. And as this motion or 
(hifting of the thread is quicker than the motion of boring, by 
which the whole tool is carried inwards, the cuttings muft 
come out with a velocity nearly equal to the difference of thefe 
two motions. 


^ IX. 

Geographical and Topographical ImproTemcnts, By John 
Churchman, Bfj, M, Jmp^'MCad. of Sciences, Peterf 


burgh.* 






It appears to be a matter of milch importance to the people 
of any country^ a^t all times, whether in war or psoace, Ia pof- 

♦ Fpm tWw^Tranf. of the Soc. of Arts for ISOI, who voted the 
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Icfs omplete knowledge of its furface. In war, fuch know¬ 
ledge aii^folut^y neceflary for defence; in peace, for im¬ 
proving the cOu^itry to the bell advantage. 

Now, fince gc\y;raphy may be improved, an eafy and ac- Utlfitjr rf acor- 
rurata method to liiy down maps of mountainous countries 
and hilly eftatcs, will i^rbaps prove ufefol, as it will fliow at , 
a hnglc view the true fliape and comparative height of the 
ground without the art of pamting. 

As mountains are apt jto eclipfe each dthef» a perfpeflive Mountains caa* 
view is feldom very extenfive, the rules of which fail Ihort 
of giving an accurate itiea of any hilly country; becaufe fuch fpeAive. 
a view, though 13:ri6lly true in one particular place, is not fo 
in any other. I'he altitudes of mountains appear in proportion 
to the diftance from the eye, and no rule in geometry has been 
found fuliicient to determine dirtances from any fingle iiation. 

Neither can a bird’s-eye view of an eftalc ai’ceitain the depth 
of valleys or the height of mountains. But the metiiod hero 
propofed will be found equal ly capable of giving the true fliapc 
of any grouinl above ^ below water. It may be fuccefsfully 
applied to fea charts, and will prevent much confiifion, arifing 
from the tedious ractiiod of diftinguidung foundings by a mul¬ 
titude of figures. 


Explanation. 

Suppofe a full deferiplion is required of any illand in the New mcthail* 
ocean. Firft, let an accurate maj) be laid down in the 
inon way; and let the perpendicular height between the high-Maik the point 
eft point of land and the ocean be divided into any number 
equal parts. Suppofe thefe equal diviftons are tOO, 200, .100, po/nt, differinj 
400 feet above the low-water mark. From the difTerenl in elevation by 
points of thefe feveral divifi^s, let horizontal lines be run 
with a good theodolite, and fpirit,level annexed, all rtmnd the theodolite 
the illand. If the work is well done, each line will end where a'*** 'cvei from 

thefe points; la 

it began; and if the bearings and diitances of thefe fevcral which if the 

lines are truly laid down b»)lha map, dte crooked courfes 

them wjll clearly ft^ow the (hape of the ground over which they terminate!^"*" 

pafs. For examfJl^; if any horizontal line paftes by the fide 

«)f a fteep hfW, it will incline towards the ocean, or approach ftew*hT%u« 

the r&xl bortaontal line below il. When the fame line erodes of die country. 

a ftream of running watei* or a valley, it W'ill Rurally bend 

up the fide of the faid ftream, until it cancrofs i^’UliBat lofing 

' tha 
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Trigonometrical 
rule for the de¬ 
clivities. 


Advantages; 
—to military 

tneoy 


—and fordomef' 
tic and econo¬ 
mical purpoi»* 


—to direfl agri' 
cultural improve 
inentSf 


the level; nr, in other words, it will bend towards tho centre 
of the ifland. Hence, by a little praflice, the jOxtfje of the 
feveral horizontal lines on the map will glve/^?^clear an idea to 
the mind, of the fliape of any country o^r which they pafs, 
as a fight of tlie country ilfelf can con^ly to the eye. But to 
obtain a mathematical and true knowledge of the aTtitndc and 
declivity of any part of the country, we have the following 
proportion: 

As the perpendicular height of any one horizontal line above 

another is to the radius; fo is Uie iKirizontal difiance between 

' ^ 

the horizontal lines meafured on tF c map at any particular 
place : to the co-tangrmt of declivity at that place. 

Aotf.—-If the horizontal difianee between any twoborizonr 
tal lines on the map is equal to the perpendicular height of 
any horizontal line above another, the angle of altitude, or 
declivity, of any hill will be 4-5 degrees. 

The prefent improvement, which I believe to be entirely 
new, will be found to poflefs the foliow'ing advantages : 

ifi. Military men are well acquai^ed with the many ad¬ 
vantages always to be gained from the exa6l reprefentation of 
high grounds. By this method, we are able to give the angle 
of altitude, the angle of declivity, and perpendicular height 
of every hill; likewife the comparative height of ilitfcient 
hills, thcbeil route by which the high grounds may be gradu¬ 
ally afeended, and where heavy burthens can be drawn up 
with raofi cafe, 

2dly. Experience has ftifficienlly fliovvn, (hat the inhabitants 
of low grounds are fubjeft to difi'erent kinds of fitkncl>j, fiom 
wrhich thofe living at places elevated to a certain degree are 
exempt. A map on this improved plan will ]>oinl out (he 
moft proper fituation for building dvvelling-houfes. It will be 
ufefui in botany, in difeoyering or cultiva'dng fome kinds of 
plants which fiourifii befi at, particular difiances above the 
level of the ocean. It will trace the line of vegetation on 
the fides of lofty mountains, wrhofis tops are cuyefed with 
eternal fnow. 

Sdly. Some high lands are known to^^roduce good gfain, 
'while low lands afiVird grafs more abundantly; but niofi 
grounds produce good grafs, over which a modeAte quantity 
of running vyater is convey ed. A^plan of any country in this 
way w all the ground that can be irrigated; where 

^ * water- 
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\v.it\{^works may be ereded; where navigable canals may be 
I niffh-i 


S05 


cut; aitd |yhere nigh-ways and rail-roads may be laid out on 
the bell and hrafl level ground. 

4thly. The fubWrraneous treafures of the mineral and foffil 
kingdoms are gene'^lly found in (Irala; and if they are not 
truly horizoiUali they thake a certain angle with the horizon, *• 

A map on this projedioii may enable the mineralogift to follow 
any one Aratumj at places even far didant from each other. 

^ Problem. 

To find the true declivity of any piece of ground, in any map iSsamples com- 
laid down on the principles of the prefunt plan. *’“^‘** 

Example \ft. for D. fee Plate IV. 

As the perpendicular height, 4 feet - 60206 

Is to radius, 90? - - - 10.00000 

So is the horizontal diftance, 4 feet 60206 


To the co-tangent df the declivity, 45® 

Example 2d. for B. 

As the perpendicular height, 4 feet 
Is to radius, 90® 

So is the horizontal dillance, S feet 


10.60206* 

10.00000 


60206 

10.00000 

90309 


10.90309 

To the co-tangent of the declivity, 26® 34' 10.3010.3 

Example 3d. for C. 

As the perpendicular height, 4 feet 60206 

Is to radius, 90® * - - lO.COOOO 

So is the horizr^dal didance, 18 feet . 1.25527 

11.25527 

To the co-langent of the declivity, 12® 32' 10,C5321 

The anneked furvey, Plate IX, of a fraall lake and artificial A 
mountain in tHe^ftslen of his Excellency Couot de Strogonolf, n,crhoii. 
itoar St. Peteriburgh, has been clofed by the tables of the dil* 
ferehce of latitude and departore, as fullows; 
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A Memnr on the rcjining (}f Lead in the large Waif. (fOntaining 
Ji)me P^eSiiotis on the Jnconveniendes refulling /row Cupels 
made qf A^fhes; with a netv and meonomical Metlwd of con- 
firu&ing thojc Cupels, By Citizen DuHAMtL.* 


Procefs for re« Every one knows that in order to effedl the reparation of 
fining lead. filver from lead, a procefs called refining or cupellation is 
aihest* *”**** ° made ufe of, which is effefled in a bafon called a cupel; and 
it is likewife known that this bafon is formed of the afhes or 


incinerated remains of animal OTAvVegetablc fubflances, after 
depriving them by wafhin^ faline,jnatter they may 

contain, 

The great quantity of wood allies {required for making thefe 
cupels, and the difficulty of prociii^^g,;it, liave long ago in¬ 
duced me to feek for a more lefs. expenfive nueana 

of forming thefe veflels., - ' 

Early obferva- The early cbemifts having obferved that lead bqcotiKM oxi».. 
oxlde^n^^d converted into what is called lithargej wbqp it iSvSx- 


penetrates chc- 

veffels, Th^« 

filver, if National 
' jjtrefent, remains ’■ 

anctallic. 


L«s m 


ir is tranflated from tfiie Memoirs of the French 
iftktuti Vol. in. at the requeft of a correfpondent. 

pofed 



, REFINING or hEAW, SOT 

poi^io .ire 'iih the cootftS of atniofphenc air, whSe the fil* j 

ver it Inay contain, prefervcr hs metallic form; it only t«* 
mained for them to contrive a method of feparating thefe two 
metals. They we'-c led to this melltod by that ih« 

oxic!e«)f lead, in its ‘Aate of liqoel^ton'eafily penetrates the 
lubdances with which It may be in codtafi, particular bone * 
allies, without dedroying the^figureqf the ve0el made of that 
material. In fa£l there is no fubdance whatever vrhich is 
better adapted to form tha fmall cupels ter adbyieg* 

The diflUcuIty, and often the impoflibility of procuring f'***^-^* 
three or four bulheis of bone aihesita Germany, tor each time of wood 
of refining, has led to the adoption of the alhes of wood. But uted for «- 
not to mention that thefe are of confiderable price, and not focomrem- 
always to be had, they prefcnt another inconvenience, by cnccs. 
often rding and fioating on the furface of the lead. When this 
happens, the procefs mud fail; and it does happen as often 
as the allies are ill prepared, or the cupel not fufficiently or 
irregularly beaten, or that the openings left for the evaporation 
of the humidity are not properly difpored, or enough in mim- 
ber, or ciofed by a portion of the fcoriae upon which the floor 
is made to receive the aflics. This floor ought to be condru^ed 
of the mod porous bricks-, in order that the water with which 
the aflies mud be wetted may penetrate them and evaporate 
into the bed of fcoria, and cfcape through the opening at the 
bottom of .the furnace. 

The eJafticity of this aqueous vapour frequently caofes CX* 
plofions, which not only diforder the cupel, but even the ina- 
fonry of the furnace, if it be not properly condru^led. 

In order to alcertain (ho proportion of filver in any quantity Cupelling of 
of lead, it is only neetdfary to pafs a few pennyweights into 
fuiali cupel of bone aflies platted under the muffle of an affhy- ^ 

er’s furnace; as life lead becoittbs pxided it is imbibed in the 
cupel, and at length the phenomenon of brightening take* 
place upon the mctullic button. This appearance fliews that 
all the lead is diffipatod, the remaining filver in a pure 
date. • * ' 

In the large"wa^f refining^ the fame otyed of feparating R( fining in the 
the filver from the lead is aimed at, but the lead is not in- 
(etidifti to iUsneirale into the Cupel; which in is inipradi- the aiToing pf»- 
cabie. For the total abfoaption of this metal wtmj^ retmire a ^ 
much greater quantity of aflies, with the confun^ion^ a ten 
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I fold portion of time and fuel'j befides whicht the Jofs it m 

covering the lead by fufioti of the capel is viry expeti^ve and 
the prnduft lei's coniiderable than in the common way. The 
oxide of lead obtained in this laft method ipay be eafliy fufed, 
and reduced needful; but it is an article of value in the 
arts, and th^efore very acceptafde hi the market in its Hale 
of oxide.. ' 

VeflWs of clay The ^ead oresand litharge a»ay be fufed ai is done Jn Eng* 
te^ad,*° ^*”**'*"® land and Britatbiy, in a reverbatofy furnace, of which the 
floor or bafon is formed of moiflenedand rammed cUy. Thefe 
floors reflfl the aflion of fire as well as that of the oxide of 
lead dii|{;ing fix or eight months conflant work. 

Thefe are appli- The durability of thefe bafons of earth firft gave me a no- 
cable to refining. rntj^hod I ftiall propofe for refining furnaces, in 

which the intention is to oxide the lead in order to obtain li¬ 
tharge, and not to caufu it to be totally abforbed in the cupels, 
as is done when the metal is alFayed, to fliew how much filver 
it contains. 

In the operation upon a large fcale the cnppl, though of. 
aflies abforbs only part of the lead, as I have already remarked^ 
obferving at the fame lime that it would be much more\id* 
vantageous to obtain (he whole converted into litharge, of 
which the redudion into lead is infinitely more eafy than that 
of the oxide contained in the aflies, which refill fufion, and 
afford a fcoria that always contains fome metal. 

Upon a cupel- of aflies rammed into an oval ring of iron, 
about five feel in length and three and a half in width, the 
EngHfli refine in fuccellion about twelve ton of lead, which 
becomes converted into fine merchantable litharge, with the 
exception of the fmall purticn 4l>at iienelrates the cupel, of 
which the Ihicknefs is lefs lUli^J^lhree inches. This cupel is 
fupported under the roof (if^ip^^f^nace by two bars of iron. 
The litharge is driven by tliel^H of bcllow's towards the an¬ 
terior part of the furnace, yi licn^e it falls without interniption 
upon the area of (he found cry ;^j ^p sk.thc fame time to fupply 
the fpacc which this fubtradio^^^^^ide would leave, a pig 
of lead i.s gradually advanced the inU^-ior v>f the furnace, 
placed on one fide of the, of the bellows. This lead!, 
by its gradual fufion, keeps tlye cupel full till towfirds the eud 
of lire operation', , 

fit 'Si » I 

S I have 


It wvaH.be^prei 
Itrable that oo 
abforptioa took 
plKO. 


£ngHfii procefs. 
12 tons of lead 
are oxided with 
fcarccly any ab- 
tbrptiuru 
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t ^IJavCgiven \his flcetch of the EngUfti procefs only to (l^ew The veflel is 
that it is ponil)Itt to refine lea4 with very little cxp^nce 
allies for forming the cupels. Thofe here menUonOd do not 
abforb eighty pounds of oxide out of the large quantity of 
lead thus refined^ 

tlence we fee (hat me(aUi|i:g(i|l4^b(iy« endeavoured 

to obtain the greaff il poffifile qtiwnliity ^ litharge and the leafl 
of a dies containing oxide} b^t aa l|iay.^d/^otiina^h)e they 
could depart from (ho doci^idlib pirqc^ 9 » l^%y hqvo tonfiantljr 
made their cupels of alhbs. 

We have feen that ii! the ftnall prsc^ of cQpet)ation the The litharge 
lead penetrates the aflfes as it becomes oxiidcd« and that when 
no more lead remains the fmali button of iilver remains pure * 

at the bottom in the fpherical form. This operation iseffe^ed 
with more fpeed becaufe tint furface of the ^th is always con¬ 
vex in thefe fipall veHels, and confequently the litharge runs 
oft on all tides towards the edge of the cupel, where it is im¬ 
mediately imbibed, 

This is not the cafe in large cupels of feveral yards diam- -^but cannoe 
pter. Bellows mu ft be ufed, not only to accelerate the oxi- 
datiopl:ty their blaft, bat to drive the litharge towards tbe'paf- 
iage or gutter which is left for its iftuc. 

The inconventencies and even the impoftibllity of eaiifing icmnfibcdnvcp 
all the lead to penetrate the allies of thefe large cupels have hclloMrs. 
been already remarked. This muft be evident on receding 
that the oxidation can take place only at thofe parts of the 
bath which arc expofed to the contact of tl>e air and the blaft 
of the bellows. The litharge near thq middle of the bafbn 
nut being difpofed to flow towards (he edge, would cover and 
defend the metal from any farther oxidation. Hence it is 
that the operators have foi^ themfelves obliged to drive out 
the litharge b) the roechan|lp^|^ion of a ftream of air from 
bellows. * • 

The oxidation therefore ilkes place only at the forfaep of The oxldatwa !s 
the lead, and not lower were otherwifet the alhes of the ** 

cupel would-be penetriH^-^|fti oxide to a depth which w'oald 
bemore uneq^a^^Iongexilp^operation tafted. Now 1 have * 
always ri»Barked^at the pontonof ^es thus imbibed in the 
large refinery is not thicker towards the center of the balbn 
than*towards its edge, (hough the l^d remains thirty or forty 
times longer at tiie botldhi than near the edgejpubg^yfe the 
Voi.,XI.— Ivrv, J805- P bath 
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Other reafona 
why u e large 
procefs eannot 
be bv ab- 
forptlon* 


Litharge is 


"210 

I b&lh coiillatiUy dimtftiflieft till all the lead is reduced’ inlt^'Ci^ 

I tharge, and nothing at laft remains but the buV.on of at 

the bottom of thecupeU 

That the whole of the lead is abforbed in the cupel of aflay, 
arifes Irom the un^Qual a^ion ot heat upon every part of the 
fmall vcHel. As the <;|upel iii'^jp^jJjirg$ way prefents only its 
fuperior fttrfacc to the adiop‘^1&he4tj(. oxide thus im¬ 
bibed ce^es to pen0trate at whe^^ih^ temperature is 

DO longer in a Ila(e to h.j4d .the oitl^titg fofiw. Fw this reafon 
it is that t|je whole of."the cupel is throughout impregnated to 
an equal depth* and it it it^^^olfible to^ caufe all the lead to 
penetrate the aflms. 

From the preceding obfervalions it will be eafy to conclude 
fought as a pro. that though tb^ j|pray of lead inuft bp made in fmall cupels of 
in the allies^ in o^er that the witqle of the oxided metal may 

either be abforbed or partly evaporated; yet the cafe is very 
different in the large operation* where titp object is to proceed 
with celerity, and to obtain as much litharge as poffible. 

Additiott of fiind 1 have before ftated that the wood afhes ufed^m forii^lDg 
large cupels are expenfive, and frequently not to b^-procofed 
in futficient quantity $ to v\hidi I have added their beirtg. fob* 
;ecl to blow up or rile enlfrely, which occafions a • cet)tlder.>, 
ablelofs. Xl mufl further be mentioned* that in order to'give^^ 
more,weight and confiftcnce to thefc cupels it is often neceffary 
to mix a confiderable quantity of land with them, particnlar'y 
if the leail fttould contain foreign fubfiances* furh as arfemc, 
cobalt* antimony* zinc, tin and oilier matters. If the lead be 
merely arlet^cal, after having taken off the firft feum, it is 
ufual to throw from time to time, on the whole furface of the 
bath, about 2blbs. of iron lca}^s or granulated crude iron. 
This iron being lighter than lheij||(td* boats on the top and ab- 
forhs the arfcnic, after whi«^i^!;^^fcleflred away, and lhc;n the 
litharge is formed without'any j^lacle. I'liis method is ufed 
in Saxony. . 

The neccfUty of ai^ding fand U^^^ics of the cupels ought 
to have led to a dilcovefjr whi<^^^fafe: it is follows* ' 


to the Wood 

alhes dec 


tJcvv tonP.rttc- 
t\a I ^fining \c:ui, JQQtefllx'* 


Nenf Conjiril^ian '^#e Cupe^ hr Buftm^hr Xmd* 

Without ma||fcitig any change in the inalbiCry of^bs^furpaces 
for refining 'biihld we call the German methi^i it is only 
careful to make.a liibicient numbeir <df vents in 

their 



BEflNIirc 09 LKAtK. 

t^ir bafe for th« evaptwajian of I he motfture, and to djfp^c 
of ibenv^fo fcoid e^e£l(iaUj^ to-^anfwer this pul^ofe. Ttrefe 
channelii or vents are to be covered with a bed of fcoria, upon 
n^hich a pavement is to be made of.lhe mod poroas bricks, and 
of Ahe thickncft of a.fingte ‘ 

On Ihis area or ^ 

the bafe Upon .wWpfl^.%^ 


2^1 


t to 1*0 concave Tha^pel is 


the via 


** wirh a Httl« «... 


placed, muft 


f a .quadf^ly Wtourth^^flli^dy morf|i> Inftead of boae 

cned. If it be hot atjt^five eiidugW i. tittle’'day mayflte*®'*** 
added, tn order to giv« the reqaifitej^lpUdhy, and'-the whole 
carduliy mixed* The {aod^a^li^jtre rattimed down in the fame 
mahner as ts done to confoli^s^ the aflies in the iifhal way, 
and abafonlht rehning muti be formed, equally rammed in ail 
its parts. The thickuefa of this cupel ^||uid h;^ about fix 
inches; and it may be made in two layers/as we ifball here¬ 
after obferve. * ' ' 

’ . ^fter the hafon has been in all parts uniformly beaten or 
raided down, it will be proper to fill pver the whole fur&ce 
tWd or'three quarts of wqod alhesy Which may be psde to > . 
''adhere-by■'ram.rning.' 

Wben'tlfe cupel is thu.s prepared, the"^ head of the furnace It may be dried 
'mttfi be Idwered, and a moderate fire kepi up for (everal hours, i 

>ln order to evaporate part of the water from the fand. - The 
^reft will be driven out, without inconvenience, throi^h tl>c 
vents during llie refining. 

After a fufficient drying, which may even be dHpwifed —but thi> is not 
with; the head is to be raifed, the cupel, fuffered to cool accflVy?*^ 
little, and (Iravv or hay then laid upon it, and upon this the Mcciiod of 
pigs or pieces of lead, which arc to be gently put down, in with 

order that their weight may n^t make impreflions in the fand. 

TJic draw is ufed fur this in our method as we|l as the 

common method^ and it convenient that the lead 

(lioidd be caft in iron hemiip^rical moulds or pots inifoad of 
the prtfmatic form, as Jl^fo pieces Wq|i|4 be lofs fdy^ io 
damage the cupel. ■ ’ 

When iJbe quantity to fill the cupel is ar¬ 

ranged'mdiie^iiwtiwae, theii^^j^ is to.jjjetlsbvra and luted a!l 
round wiSii iciay, xfter whichtire is^to be applierl ais in the 
ufual pn^SE^es. • 'V?’’/ 

When tiU lead is in perieQ fiifioo,^th Fafion, . 

wi{h.^rdfs andcoally matter ffom'^#ie 


?2 


\ ^Vaked 



m 


Methoikof 


Outter for the 
Marge. 


Inftru£lions« 


KsriKtlrG or leao. ^ 

» / 

rakt^d off throagh tlte paflkge left for thelithafge, by mean/, of 
a wooden rake about a fbiot'longr, wHh an irOn handle Of fof- 
ficient length to reach itiirti^ry part of tile bath. 

When the lead has beep feverai times (kffntned) and begins 
to become red, the b^lfows muft be fet into a^ion, gently at 
iirff, and afterwards more ftrohg^y* ’ Thek nodes mull be fo 
4 irpofed,tbat the blaft may he'tUrcif^ed towards the center of 
fbe bath, iiitli in the wikd may tirged upon the 

fyfbce of thb inti^>have a ftnall round platb 

of iron ladbpted td‘*|C‘'^^:jFbefe fmall flaps or ralveii, called 
paptlluns (^es or bntlefflies^ llft'afed in the German fineHds, 
They have an hinge at top, and. at every ftroke they rifeabout 
half way from perpendicular pofltion towards the level, 
fo that bffeflisSlSlI^ tlve air downwards upon the lead, they 
baflen its oxidation. 

When all the drofs has been removed, and the lead is of a 
good red heat and covered with litharge, a little gutter tnuft 
be made,' with an hotlk appropriated for this purpofe, infill, V 
fand cd*' the cupel. This tnuft be caiefully done dhtft 
tom of the gutter anfwbrs to the level of the b^b.'^ 
tharge driven by the bind of the beHovTs w'itl flOvT Mtf.pf iMs 
padage, and fall upon the hearth of the fintndery. 

When the operator perceives that duty a fmafl quantity < 5 $* 
Itlhai^vemains near the gutter, he will flop its efcape with a 
ftnall (j^antity of moilicned aflie.s; but as fbon as the lead fliall 
be again covered with oxide, the palTage mull be opened and 
made deepw as the quantity of matter becomes deprefled ; 
talcing care that no lead efcape-s, particularly towards the end 
of the operation, as it w'ould carry along with it a large por* . 
tkm of fllver which would be 

in this manner the proeeftt is-^Jbe carried on until the fur- 
face of the filveir esdiibils^ tiiBii^r||aflies wldch are called the 
brighteutng, taking ^are to rarfetbe fire ib proportion to the 
din^Donttcin Of the |mrtfcu! ar|y^l qwardlt* the end, when 
the fitver is coliefledf itfd bs fti^l^u is much mtke difi^h 
Co''be kept in fulion thun ks'fltihsllll^foy of lead, the 
will be imperfeft, the fempermar 7 be 1 smlbil^'"mid In- 

ftead of about one twrOiitiethP'bf lbad, which the filvortifustiy 
ramins in the '^f^an methodt it will remain fhore 

highly chajg^.' iPhis would render It more dfl^uh to'be 
tceaSb^/.J't^ woJtfll operl^lon, called the filvOr r^irgi or 
'by tht Germai-.syJ/rrr by whidt it is'cnUered pure* 

/ ‘ 5 Tliofe 
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\ Thbfe who ateaccoAorraed to re^ne lead in tlie Geiwtin 
method, will Ifind dtfficoitjr in Iblbwing nnne. For thoojgh 
the Cupel is made of^nd inftead of.idbe8» there is tuf dif&renoe 
, 4 t],the,mani|>olali<n)s. . 

.We have feen tbid the Engli& refine a great quantity 
lead on a rmatl cupel. nuiy he done in the medtod up^ eha^c 

here derukrifaed# hy adding in ^ropQftien- as the lofs by oxide- during work* 
lion takes place. Suppoifing the capacity of the isupel to be 
i'uch as to contain abopt^five t<H)^!ol'#ad; ^ might coiitntne 
.theo]>^Btien to tbre^ timesin a .fi%le proce&, 
wrhiob would'^ not y!ve ^ of the Engliili 

method. . '/I 

1 flatter my felf that a fveU-made Copel/>f fend may be ufed and thecupd 
for feveral redningSy without requiring 4 q im made op again ufei!*^*** 
every time like thofe of a&es; but in thefe clrcamftances, iutd 
before the lead is put in, it is oeceflary to fill witli well beat- 
fend the gutter or opening .which was before made fur 
, cinrying ofi* the litharge.. Care muft be taken in doing Utfe to 
, a chi0el that kind, of glaze which theoeode ol. the 

, J^ll^Ol^hind it. With this prsptutiony after wehlmgthe 
new.moiAened fand is to be applied^ dtey will 
'fiDrljiiy iihite together. < , . 

Fabtb the long duration of the earthen floors of .thiufe re¬ 
verberatory furnaces in which lead ores.and even Ittha^e are 
fufed, as was before mentioned, we have no reafoa'^^ppm- 
i)eni:l any bad confequcnces from the oxide of teady tvhioh Ji£is 
only on the furface of the cupel, and penetrates .to 4UI moonii- 
derable depth. 

After one or two refinings, this crufl of oxide may l:«aviai!;eit Reeoverpof tba 
off and fufed in a blaft furnace, in order to recover the tepul j**“'**^ 
a procefs no lefs eafy thq&.tba|t of reducing the metal which 
exifls in much greater ^pjiltdly in the ordinary cupels. W-e 
therefore obfetn a larger*««quantlty of HthargCs which is one 
adventigie, and in addife^ to IhU, /thp,^s in filver wlpcb ar- 
■;Coinpaah» the abfeiii|tt^^ wdll be lefs. For in the fmali * 
precious the oxide, it 

; it foundry aeperiinent, that the is greater in the 

isdsforb^htod'dllkh in that wbkdt is driven over in litharge. 

Ittiifinfe4e£ feiad we etfi ehty in conUrn^Ung Td ^ake the 

OUT ss is done .in toe h!»rihSj^;>thei^^^rbatory fwf-inSld of 2!id 

nai^s ibf. BfiUanybut it wouM^ihen %.ii|6epiq(tii&|)0ttnd would be BOORS 

thef****^^ 

leu cuavensent* 
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Two kiads of 
fjad. 


Repair or re¬ 
newal of ihe 
cupeli 


the earth repeatedly for feveral days, otherwife it would crack, 
and thefe cracks, which would become wider by the ihrirking 
from heat, would afford a lodgment for fonoe of the lead; an 
inconvenience which fancl, even if rather loamy, does not 
prefent. It mufiaifobe remarked, that a cupel of clay would 
become too hard to admit of the excavation for carrying ofltho 
litharge; fo that this part at leaff ttFould require to be made ot 
fandorafhes. 

It will be advantageous to ufe two tinds of fand in forming 
a bafon of the cupel, Jhe one fine foclj as the founders' fand, 
and the other coarfe. The latter may iorni the firft (iratum, 
which, after being well rammed with the implement'? ufed for 
this purpofe, mult be left about three inches in thicknefs. 
Upon this the fine and I’omewhat loamy fand is to be fproad 
and rammed tike the lirfi. A flight degree of moifiurc mufl 
be ufed vi’ith both thefe, in order that they may more folidly 
adhere together. The lower firatum being more coarfe, will 
facilitate the efcape of the humidity. 

It will not be neceffary to difiurb the lower firatum of fand 
when a new cupci is toiie made; and even of this (aft that 
portion which lias not imbibed any oxide may he ufed along 
with the new fand intended to be applied. The lower ftratuni 
muft not be touched during tins rt'iiewal, for fear of mixing 
coarfe fand with ihe/inu. This inconvenience may be guarded 
agairtfl.by ramming upon the furfacc of the coarle (and a bed 
of a thin facing of aflms, at whic h the operator mult linp when 
he takes away the upper (iratuin. 

We have remarked tijat il»e founder/ fand muft be rather 


loamy, and (hat if it be not fo, it will be necelTury to add a 
finall quantity of clay to render it adhefiv<i; but as it is lu^ 
ceflary that this clay fiiould be equally ditfuled through (be 
inafs, it may be diffufed in the water with \Hhich the land is 
to be fprinkled, and the whole mult be carefully mixed. 
Abforption is. of It might be obje^ed, that fince the cupels of fand do not 
ihc^old"'iMefs" much litharge as thofe.t^f'jsfiies, more lime will be 

required to complete the refining,‘»^feecaole the oxide infiead 
of being in part abforked, mutt by this nev:; pittcefs be driven 
out of the furnace. This Itowever is a fubyel^ which ought 
not to be confidered as of any irnportance; for the Waft ofJhe 
bellows well direded will caufe tbe/)xide of liihat^ to flow 
ont {n6rhy''id^^&^nlly through the gutter than if the abfor^ion 
took p^ '.e. 


J have 
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I have feen 
firu6l^cl their 

cular cavity in the middle, llie depth of vvhuh \v«h propor* 
tinned to the quantity ol' lilver, winch from the alfu) they. 
ki\{jw to be contained in the lead of one operation, iiy this 
contrivance there were no infulated grains of the metal left 
on liu; furlace of their cupel, bat the. whole of the lUvec 
formed a pcrfejclly round .cake in the middle of the center ex¬ 
cavation. 1 would ad vile the fame itigenious expedient to be 
uled in Uie cjupels of lantl, 

I am well allured t^ft the cnpel^ I propofe, if made with Conciufion. 
care and attention, will fucceed peffeclly, and that, indepen¬ 
dent of their convenience beyond the ttthers, they will bo 
found very economu‘al. 1 am defnous that, for the advantage 
ot metallurgy, this method flnniM be generally ufed, and its 
benelits will prove that vye ought not always to follow with 
fervihly the cftabliflied ulages nor the coiiinum working pro- 
eclTes. 


*operators tn Oermanv, who, when they con- Improvement. . 

‘.,11 . ,• /- II - Cwivity to receive 

eupeis, liad the p^ecauUon to lorm a Imall cir- filver. t ' 




XI. 

letter from Mr. James Stooaet, £j.p}aini»g the Method ,>/ 
gildifig upon Steel hjj /imiu-ijion in a l.iquid, M^hiek has lately 
engaged tlu public ^UUiiUu,i in various Articles of Manti- 
JuOur‘\ 

To Mr. NICHOLSON. 

Di- \K SiK, 

A Confiderable degree of public intereft and curiufity has Inftiumcntv of 

lately been exi iled b\' the exliibition ol inliriimeiils of llcel 

Coaled or gill with geld,’ 7'lie dilcovery^ although not alio- 

getlier new, does not appear iti be very generally known; 

and as its application to vaiious manufa^ures promiles to be 

both elegant and urefol,;.! have, with a view of f.iving fome , 

Ijicae and expence to ushers who may be inclined to make 
further expoMcij.eids, added a foorl account of a method whu b 
Vt^ith me has fucceeded perfectly well. I wifli here in juftice 
to^obferve, that this difeovery of the method belongs more to 
my fi^n^ Mr. Hume, chemtU, |L,ongikAcre, tjhan to mvfelf. 

\V^itb tl pt gentleman’b lind afUifance I had ^^t^i^lEculLics 
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Account of the to overoomb, Tlw following is- our method: To a faturated 
ftilpliuiir* in nitro-muriaiic acid, add about three^iines 

e^e\aVadded the quantity of pure fulpboric ether: Agitate them logetheK 
to for a ftjort time. The gold will foon be taken 4ip by the 

gowt;*’ ether in the form qf a muriate, or nilre>>n)urrate of gold, Icavjpg 
taken up\v the (he remaining acid colourieis at the bottom of the veflel, whidi 
ether, drawn off by means of a flop-cock, or oilier 

The inftiument fitnilar contrivance. The add being difeharged, the inftru- 
thelthercjl fo^ 8**^ having been previoufly well poliAied and 
Juiioo. wiped very *clean, is to be dipped jbr an inflant into (he 

ethereal folulion, and on withdrawing \ip as inflantly waihed 
by agitation in clean water. This is efTentiai to get clear of 
a fmatl portion of acid necelfarily taken up witli the metal; and 
if this be neatly done, the furfacc of the fteel will be com¬ 
pletely and very beautifully covered with gold. Some Iriile 
degree of dej^terily is required to perform the whole opeiaiiou 
well, - 

Btrcnthtl oils do 1 have tried fome of the eHential oils, knowing Unit they 
notfuettedwell.jhe gold from nitro-murialic acid; but as far as f 
went they did not apply for the purpoie of gilding : and as i 
had found ail 1 vvanted in ether, I certainly did nqt prufecute 
(be Other experiments with much indullry, 

I remain, with much refpetl, 

' Pear Sir, 


Your obliged fervanf, 

J. STOU.VR I . 


Strand, 1805, 


XII. 


On the peculiar Noife eiuitttd by Wuttr befor' it acquires fhe 
Tmperature of boiling; u.hich is commonly denoted by the 
Iford Simmering, W, N, 

Introduaion. SoM£ time ago a philofo{:^ca]friend who favoured me with 
a, vifit, mentioned in COnveii'ation that the fi^nrfJi^jg of water 
before it boils had formed the fubjefl of enquiry between 
himfelf and otlmr t'Urfous examiners of natural apnealnancvs, 
as being a ‘trot yntt well explained. It feenti^’^to me 
very as r dare foy it will to my readers, Klhat,j»ny 

. gf 
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- of the faft'? relating to the boiling of water, concerning which 
lb much has laid and written, fliould dill remain in ob« 
fcurity. Having, myleif, been in the habit of coniiderlng 
It as the cOnfeqtieiice of a rapid cfca^ie ofinterfpGrfed air from 
the-iheated water, I requelled he would fay why he thonght i 
the phenomenon repugnant to that fuppofition. My friend Parti^ar de- 
proceeded in reply to ftaiei that wlten water is lii-ft put on 
the fire, in a metallic veiTeh'the veflfel ilfeif gradually becomes ing. 
lined with bubbles; lhaj thelehobbles become detaclied and 
rile, fo that the whole liwface. Of at leaft the bottom, becomes 
clear again; that, fom aderwar^s a rattling noife is heard, 

(liarp and metallic, which enci^afes in loudncfs until it alinoft 
perfectly rdTembles the pouring of fniall fliot into the vcflel; 
that the fluid continues in a date of tranquillity and tranf- 
parency during this date; and ladly, that when the noife 
is loaded the dale of ebullition fuddenly cooies on, the pecu¬ 
liar noife of ftmniering ceafes all at once, and nothing is heard 
but the foft and moderate noife of aquatic agitation as long as 
{the boiling tads. 

This account, fo remarkable for its preolfion and accnracy, It feems to arife 
fliewed dearly that niy notion, which I belicvic istbe common p™7»i^oiwn(r* 
opinion, was ill founded. After a little meditation, it ap-conamijtiunof 
peared evident to me that the noile of limmering mud arilc 
from the co!Iupll<jn of dcam bubbles, formed at the bottom 
of the velTrl, and condciiled alninlt indantiy upon their 
alcent in t'nc fliud not yet heated to the boiling point. In 
fupj)(nt ol‘ this opinion I Ihewed him a common experiment 
with tho walcr-immmcr, riiis indiumeiit, whidi is made Dcfcriptlon of 
and lold by tlu; };lafs*blowers and baroinetcr-inakcts, cO'ndds '’'.ncr-hdni- 

~ ni61*a 

of a tube, nearly a foot in length and about tliree quarters 
of an ludi in diameter, terminating in a globe of about two 
inches in diameyjr ; the oilier end of the lube being clofed. 

The outer extremity of the globe ends in a capillary lube, 
through which as much water has been introduced as rather 
more than fills the globe itfelf. I'his water has been boiled 
in the velfel or indrument, and at the time of boiling, when 
all the inUnilSf coi'ity not containing ^tvater w'as filled with 
fleam to the almult total exclulitin of air, the eapillarv aper¬ 
ture ^a.S|hermel*ieally doled. The indrument tlms com¬ 
pleted I- auiul when cojd to contain water and a fpace nearly 
'ta^'Tous,'and the experiment from which it name 

of 
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SIS SIMMERIXC OF WAlSiC- 

Singular noifc of of the waler-hajximer, is that ot agitating its'rontents. The 

v.arer agitated ja effea it e\hif)i|s is, that the patj/s ot’ the water 

itrike agaiiiH: the gl^f^ and againfl: eaclt other, with the fitarp 

AnF^I Cl experi- noife ufualfy produced by die c oliiiion of h»rd bodies. Another 

I!!oducl[|*lrr t-xperim^nt, which 1 alluded to, is that, if the bait be 

clownvvanis fo as to become tilled with the water, and it be 

then (lowly railed up, fo as to bung the tube nearer (o the 

horii^ontai po(ition, the beat of tlie hand which holds the 

titbe will produce vapour or ftcam flrong enough to prevent 

the fluid irom runping .down (o its icxel i*(nn die upper fur- 

face of the globe ; but a lUde. |'ariher>{mcIniaiion cautes it to 

delccnd, and a bubble of the fleam enters the globe ilfelf 

and afeepds through the fluid,, ljul it Icartei'. arrives at ih^ 

top before it is coiulenfed, and the water collapfes with a 

(marl flroke or noife, fo as to (ill the globe again. Tiie fuc- 

celljou of thefe bubbles and their condcnlalion lake place 

fo rapidly, in a well made inliiuinent, that ten or twelve 

appiiedtocxpUiu collapfions occur in every fecond of time. The faft, and the 

obvious remarks I made upon it, convinced niy fricml that I 

had fuggtifled the proper explanation. 

It was tny intention however to have healed fome water 

in a veflel in oriU-r to ohferve and aU citain the pr.ogreifive 

appearances, but 1 had not (Io;.u it when I again hud the 

pleafuro to nieel this intelligent obferver. He coinjilitni-njerl 

me upon the ingenuity of my folution, luit having hindcif 

fince repeated the experiment of boiling water, it feemed 

from his report that ingetmily was all the vabu- *1 could claim, 

** Take a bright tin vcflbl” faid he " and beat wai- r m it} 

yott will hear the noife, but no bubbles arc to be fl.cn.” 

I took the earlieft opportamty of making ^ome cxreiuii.-nt'f, 

the particulars and refults of which are as follow'; 

Exp-T. Water /'.dp. 1. A fmall glufs retorl, the body of which is aboi,t 

V'as heated in a Jq fljorlefl or horizontal i.!iimieter, was fufpeijdcd 

glafs, retort. The ... , , , , , , , 

fimtncriiig wjs lo that its ncck was elevated about twenty degree> above tliju 
level. Water was then poured in to fill the body and the 
greatefl part of the neck. My intuiUiun in tilling the neck 
wa.Sj that I might be ttble to obforve vvlu'lhgjik^ny greater or 
more, fudden rife took place betoie (he period of boiling (hap 
the well kmiw'n expanfion of the fluid. A fmali fpird-iaiup 
was placed beneath the bulb. *l'l)e culdncfs of, tl^'rater in 
the vcflklj^viffcirjdiately, condenfed a portion of tlic w^er ^lirb 

'nfued 


the fftV£t oi 
(inrimcriu|. 

Objections. 


attended ivich 
fteam bubblet. 
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^ued from the ifaine ilfcif, and forme<l drops on the ontfide. 

As ihe*incliuled» water became heated this condenled vvau r 
evaporatedt and left the furface again clear; and at this pe¬ 
riod the ditlemtnated arr began to Icparate and gave a tiufty 
'arance to the inner futface, which lafted about three roi- 
lujtes. At the end of this time the inner fiirtace began to 
clear; the peculiar noifeof fimtnermgwasJieard; arid hubbies 
were feen fuddenly appearing and colbpiing ; the retort itfelf 
being agitated and the Airfare of the whaler riftng and falling 
by darts! The bubbie^were pointed at top, fotnewlul re- 
fenibling fmall Oamcv^iuldenly' appearing and vaniflsing at 
different parts of the furface. In the courfe of one minute 
they grew larger and larger and collapfed at greater heights, 
until at length thev ell-aped through the fluid without being 
condeiifod. This was the inftant of ebullition or boiling and 
at this period the norfe of iimniering ceafed and that of'boiling 
was heard. 

Exp^ 2. As this appears to arife decidedly from the Exp. *. "Water 

upper water being colder than that near the bottom of 
veflci, it w'as natural to infer that the appearances would be-lcl. Thceffeds 
different according to its figure and magnitudii. I 
took a boh-head, or fphericdl glals body, w iih a liraight neck : 

Its diameter was four inches; and when it was tilled, a co¬ 
lumn of water eight inclu-s long flood in its upright neck. 

The thic-knofs of the glats at its bottom was conliderable. At 
inmutcs al'u-r three the lunip was lighted. At 40 minutes 
biihbA-s of g.is rofe finglv, and very little of the dully appear¬ 
ance was teen. At 5H iiiiiuites the noife ot (imniering beg.sn, 
and the coilapiing bubbles were plentiful and dillinld. Little 
ftroams cr flunlmns of fleam role (torn particular points and 
were condenled ; and fonie globes ot halt an iiu h diameter 
afeended clear iIk Aoito-n and collapfed in the fluid above. 

At one minute after tour the bubliles reached Ihe topi ot the 
fluid without collapilug, and at this time the noife of fimiucr- 
ing '-eated. I'he lamp wa* then blown out. / 

Exp. 4. A bright copper hemifphere, four Inches in iliaiiiC-EaiF. 4 . Tlie 
ter, was filJer>-.f*iih^water at the temperature of 60 degrees. 

At foui hours three minutes the lamp was lighted and watercopysS/Ud. 
l>ecaii\p roijdtnlecl on the outfide. At minutes (he inflde 
lurtaceT. a diifty appcgraiice, ftoin bubbles of air immedi¬ 
ate! - ovt the fl.oiie. Tlie temperature w'as anrl 
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the outfi^e dry. At fix minutes bubbles of gas or air were 
(leiacbed ami role, the ie^aperatHre being and^the va¬ 

pour ot fieam betug vtfiblc Iroin the faHuce of the waitier. At 
eight rakiutcs the idfide lurfdce wa# eoatiMl with taige bubbksh 
or beads of air; temperature 150 ^. Attune minutes, 
i6S^, much «apoar. At 9 y min. temp. l 7 o^, the bottom was 
clear of bub^ites, and the noife Of fimmertii^ began. At 10 
spin. temp. J8-J-®, the fienm ct^pbng bubbles were very evi- 
fleitt, (bosi^, from their pointed fiiape, tlmy were not imme- 
iliately obvious to an obferver IbtAing liraight dowd into the 
Ihining vellel/ At 11 min/ temp, 1^»', noile very loud and 
bubbles mure and larger. At 12 mm. temp. ISd*’, fOme o( 
the buboes broke at the funfiace. and (be nuiie was lefs. At 
12 ^ milk temp. 201'^, the water boiled, and the fimmering 
noHe was fiicceeded by that of boiithg. At 1 i min. the lamp 
was cxtingull^bed. 

Ejtp. 5 . Water Eip. 5 . The water was fuffered to cool to 170®, and t!ie 

lighted again, namely, at jour boors 18 mi- 
fci much or fa nutes. At SK> itfih. temperature 180 ^, the fimmering beget) $ 
loudly as water ffeam bubbles were feen very large: end 

from a low tern- K>0R enetwards, at 204 *, they rofe through the tIUid, end 
pesacurc. Ili^ boiling took plgce by fduntains or fireamvS of bubtdes rifing 
frmn particular points. The fimmering noile m this expert* 
meat was much left than before. 

The tberraomeier was placed horisontally, with the greateil 
pert of iu tube, and part of its bulb, out of the water. When 
(he boib Was plunged in the water, it fiiewed 20S*. 

Conciufion. |i'rom tbefe fa€ts it appears tf> be clearly efiabtifiied, that the 

caufe firft mentioned, namely, the condenfation of fieam 
bubbles in their afeent through the cold fluid above, is the 00* 
calion of the noife of fimmering. In the fifth experiment the 
fu{H:nncumbent water was hotter than that beneath, and con. 
fequeiitly the fimmOring odbld not be produced but by fieam 
at a higher leiuperature, and evmi then the collapfion of the 
t water was lefs iuddett and Ute noile lefs loud. 
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. % Mr. David Mvshet. From iko 
Fl^t^opkicai Tranjactiom, 4 S05. 

4. irl ti t'olK),wing ^x]>erii;neti^ we,r^ j^ade at Jhe r^ued of Sir Expenments tm 
Jofcph cakes wo^Kt wUb which he fyjjpl*ed 

roe fur (bai purpofe. As th^<^esi which were auiubcred 
I, 2, 3, 4^ 5, were not ali"of the fame quality, it wil! he prop^ 
iirft to deicribe the di^rence$ oMervable in the^r external 
iorm and appearance. 

No, 1 was a denfe folid calte,, t^iibout any flaw or /ungous Deferirtwn <if 
appearance upon the flat, or, what I fuppofe to be, the up]>er N«.A 

tide. The round or under furface was covered with fmalj pits 
or hollows, two of which were of contidcrabi^ depth; one 
through which the (lit or cut had run, and another nearly as 
large towards the edge of the cake* Tliefe deprefiions, tiie 
as I foppofe, of a fpecics o( crydallizalion in cooling, 
ytire^it cdtiHnued round the edges, and even approached a Uule 
apjpm the upper furface of the wpotz, 

The^jCflie was a quarter of an inch thicker at one extremity 
pf the dtfpieter than at the other, from which 1 infer, lliat Uie 
pot or crucible, in which tin's cake had been made, had notoo 
cupied the furnace in a vertical poflliun. Its convexity, com* 
pared to that of the otlier live, w’as feepnd. Upon breaking my 

the thin tin of AecI, which conne^s the half cakes together, 

1 found it to poifefs a very fmall denfe while grain. This 
appearance never takes place but with flccl of thp bed quality, 
and is lefs frequent in very high (led, though the quality be 
otherwife good. 

Upon examining the break with attention, I perceived feveral - 
laminae and miiuAe cells tilled wit& rud« which in working are 
never expe^ed to unite or (hut together. The grain othcr- 
wife was uniformly regular in poipt of colour and fize, and 
potTefled a favourable appearance of (leel. J 

No. 2. Thi^cake had two very different afpefls; <roe fide Dvicriptwn rf 
was denfe and regu?ar, (he other hollow, fpongy, and protube. 
rant. The under furhice was more uniformly hoiJey-com|wd f 
than ;•; the convexity itrthe middle was greater, but to* 
vards (t edges, partidilarly on one flde, it flat ter. 

The .in expofed by breaking was larger, bluer ,\colour, 

and 
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and more fpdrkimg than No. r. lu breaking, W fra^lore tdr«K^ 
but flightty uut, and dtfpkjpfsd the Unte tine«inne€led Jfaiiiinse * 
with rufty furbces, «a obierved IH No. |. Befide ihefe, ^ 
two thin tins of itmfidable iron preceded from the unfound 
fide, and tbfmed incorporated with the raaf^ of fieel thrr 
out. TbwiiilHSs the centre oi the break, and near to the excref-* 
tietiee ccXMiiaidn to all (he eakn, groups df malleable grains 
#ere difiittiftiy vitibie. The ftme appcaranc#, though in a 
fifgliter degree* manifefied in various places throughout 
tlierbreak. ' . 

Cake of wootE, No. 3. The upper furface of this caK^ contained feverat deep 

3* pits, wliith fi emed to refttU from the want of proper fluidity 

in fufiop* They difiered materially fiom ilio'e di tenbed upon 
the convex fidcs of No. 1 and 2, and were of ilul kind that 
Would materially cflcA the (lecl m ibrgmg 
The under or convex fide of this cake prefonted a few 
Cryfialline depreflions, and tliofe veryfmall; the convexity 
was greater than that of No..I and 2, the trafluic of the fid 
almoil (mooih, and only in one place exhibited ^ fmadt degree 
of tenacity in tb#* of parting, fn the miud'e of the break, 
about half an iik h o( foil flee) %vas r\ idt ni; and in di^rent 
fpots throughout numeious gn ups of maUtable grahts, at)^ 
thin laminjc of (oft l>hn tou^h iion made ihcir appearance, 
takeofv%oitr, No, 4. Was a thick den'c c dt* potTeflTed of the grealefi 
K«. 4 * convexity ; (he depn M o is upon Ihc under fide were neither 

ft) Urgc‘, nor fo numerous as thole m No 1 and 2, nor did they 
appiyiach the uppei Inrface o' the caki lurlhei linn (he acute 
edge, IS firtacc hid dieinolt tvi lent nu'iksoi hammering 
t® deprefs the feeder. <>i fungous pait of the ivctal, which ii) - 
the manula6larii)gfei ms thegu'e r)i onhee bs winch the metal 
dole ends in the atSt of gtasiiati* n. 

1 Ik bicak of thb Cake, hoisi\» r favourable as to external 
appeaiance, win far from ij^mg fotid. Towakds thi* feeder it 
feemed loole and ernttibl>, and'inQch oxidated. The gri^ 
divided idvif into two diftintSt fhata, one of a denfe Hhiiif' 
colour, theoihei Urge and bhidh, eontaimng a number of fmalV't . 
fpta^S of great bnillan^y. Several irregujar P r.s ot Bfalleable 
iron parvnded the mafk in varirus places, which ibdicated a 
COiftpourld ^ beiwrog^meOiX for good ftecl. ^ . 

^ of woot*, Tfbi< wak materlallj^different in appea ? Icc from 

any of It hud recolved but fid’x b yet 


i 
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^ jvas fmfx^th di;(U free from depreffions, honey-eottb on 
bot'h for&cec. Jlie feeder* of being an cxcreibence* 

prefeoted a deep concave beautifully cryflatiizfd. 

• In breaking* the fra&ure tore out confiderablyl bpt pre- 
a very irregular quality of grain. That,,towards the 
under furface was fuiall and uniform* but loivarda the flat or 
upper furface it increafed ip fiaK* abd in the biuepefs of ita 
colour, (ill it paifed into the J;ateof oialleable iron, 

The break of this fled, thbi%b apparently Tqft* was the 
leaft homogeneous of the whole* and throaghoat it prefented 
a very brilliant urrange/ienl of cryilat, which in other tied ifc 
always viewed with fiifpicioir; 

Genn'ai Remark. 

Uniformly the grain and dcnliiy of the wootis are homoge¬ 
neous, and free trum malleable iron lowarcLs the under or 
round furface; but ativa)s the reverfe towards the feeder or 
* upper fide. 

t 

Remarks in Forging. 

No. i, Oiie-Iialf of the cake was heated flowly by an anneal- The appear¬ 
ing heat tp a deep red, and put under a lharp broad-moutbed 
Ctnirel with a fmail degree ol t.-iiA i. It cut with difllculty, was wootz, No. i. 
reheated, and cracked a lit lie towards one end of the Art Or 
cut originally in the cake. 

The heat in this trial was io moderate, that 1 was afraid that 
the track had anfen from a v\atit uf tenacity, occufloned by 
the heal being loo low. 

The otlier half was heated a few Ihades higher, and fub- 
jefled to the lame mode of eiiifmg; before the chiilbl h|Mi 
halt way reached tlie bottom, ihe [nece parted in tw'O in the 
diredion of the depicilion made by the cutting inArumeni. 

The additional jiSat in this iuAaiit'e proved an injury, while 
the cracking of die fleet in both cafes,,particularly the former, 

IfrAs a certain proof of tho,abundance, or rather of theexcefi 

the fleely principle. 

V Tlie fradurt^^of both half cakes, noiiv obtained for a fecond 
time, were maieriuir- different from that obtained by the Ample 
divifion of the cake. Tb^ grain was o^turly mnlforti}, diflin^ly 
marlceo. b .1 of ton gray a csdour W feryiceable %ehi, Tss'O 
tid* th«q' rlera ’ eing drlwn into n^t bars unde. t»nd ham- 

• nieis 
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irjt* an>etr> oilo Cjf them contained a Mmbmr of' crach. 

M^en forging and ftflurei, Theira^mrBu^^Xffsjf'* tore oat |i little in l^oak*^ 
eoi u» u otheMIe yhiky and eneetii^ely dente. A (mall 

bar oi peidiniie iiaeeiras unproved ipteetly in drawing down# 
md had oaly^Dne^ack in thirteen indm of length. T^'<* 
gnun and dptinre were both improved by this addi*> 

tfonal lailOtif} the tenacity ef the ;fteel was greater, and tt 
fleod Armly tmder the hamnet at a bright red heat. 

The olliOT two qaarters of Has caLp were fquared a JiUle# 
and iucceiSi^y put under a tilt hammer, of two hondred 
weight, going at the lato of three hundred blows per minute# 
and drawn into fmdll penknife dee. One of the bars from an 
outfide piece, always the mofl: tolid, was entirely free from 
cracks, and bad only one fmall fcale running upqn one tide. 

Itbefe bam exhibited a tougher break, than tbofe drawn by 
band I the odiour was whiter, and the gram pofletfed a more 
eegnlarand filky appearance. 

(To be continued.} 


I have receited a letter from Mr* Boswell# la 
hff^gprejpta da opimont that tt is unfutt in the Old Cwn^mde<dl 
wh^^atter appeared in our lajl Number to hate a^^dted Mr* 
apok^ to one particular par t of his paper; as he concaves, that 
^ ot^fht (a have been co/ffttUired a* indicatir^ the Jpirit in which 
hpittfhole commumcatum was written. 1 hate in/hrted thisjhort 
notice out ef r^pe^ to the wi itti ; but hate declined tnjkt ting the 
b^tnsuji the contr neify can have nojarther tmportanpe 
Ifi oMhendhre tf this Journal, HfHei thejkbgc^ iifelf hew kem 
eskar^ed. 
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New methoft «f 
pTOTing It* 


Apparatus. In 
th; nu«Mle of a 
thin cylindrical 
biafs vefiel, a 
thin brafa cup 
is fupported. 
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4X1MUM SXKSITY OF WATKK* 

The fondamental fa£l on whiob the fappofitifn i\groanc(ed, 
which was announced men/ years ago by^Mr. JDe^l.uc; 
namely, that tne temperature at which the denfity of water in 
a maximam, is coniideiably higher than that at which that fluid 
freezes, is indeed fo very extraordii)lilry» at^ appears to be the 
caufe of (b nofty interefling pbemnnena, that too much pains 
cannot be taken to put it beyond doabt. ^ 

As the methods hitherto ufed for determining that important 
pmnt have, by tome at leafl, been confidered as infufiicient, 
1 (hall take the liberty to propofe another, by wbicn the fodt 
in queflion may, I think, be demonflrated dire£lly; and with* 
out any nice calculations, or any very difficult or delicate ex> 
periments* 

Let tbb following experiments, (which it will be eafy to 
repeat) fpeak for therofelves. 

Having provided a cylindrical veflel, (A Fig. I. PlateXII.) 
open above, mode of thin flieet brafs, which is 5 f inches in 
diameter, and four inches deep, fupported on three flrong legs, 
1 | inches high; 1 placed in it a thin brafs cup, (B) two inches 
in diameter at its bottom, (which is a little convex down- 
ward.**) 2 inches wide at its brim; and inches deep; 
^bich cup (lands on three fpreading legs made of flrong brafs 
wire, and of fuch form and length, that when the cup is in¬ 
troduced into the cylindrical vcflbl, it remains hrmly fixed in 
the axis of it, and in fuch a fituation, that the bottom of the 
cup is elevated jufl S| inches above Uie bottom of thecylio- 


drical vcflTel. 

In the ouddle ef ||] the middle of this cup there flands a vertical tube of 
fuppoi^'**^ IhSo flieet brafs, | an inch in diameter, and of an inch in 
length, open above, which ferves as a fupport (or another 
(mailer cup (C) which,ts made of cork; the brim ot which is 
on the fame horizontal level with the brim of the larger brafs 
Cup, in which it is placccL * 

m hemill^hericsl I'his cork cop. which is fphericid, (being fomeibing lefs 
cup of cork, iiign ii^it of luji hottow ffflwre) is one inch in diaracter at its 
brim, meafured within of an inch deep, and | an inch 
Hi iMcknefs. It is firmly attached to ^ vortical lobe on 
whltdi it flands, by means of a oyitndrt^ foot, f an inch in 
diameler, and ^ of an ineb i%h ^ w hieh^ f^jce is 

employed, enters into Uie (gening qf the «ertt<**.lobe. 


On 
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On Jm dtieolf this cnrii; c$p thtm i» a fmall opening* which 
receives, and in which t« confiand the low/’ extremity of the 
tube of a fmali mercurial Ihermometer, (D). The bulb of 
ihn thennometeTy whidi it ipherical, is juft of an inch in 
dkuneter, and U it fo ftxad in the mtddle of the cup, that itt 
centre is juft | of an inch above the bottom of the cop t con- 
fequently it does n<rt toi^ the cup any where* nor does any 
part of it prqjed above the level of its brim. 

The tube ol this thermometer* which is lix inches in length, a thtrmonietar« 
has an elbow near its lower end* at the diOance of one inch 
from its bulb, which elbow forms an angle of about 110 
degrees, and the thermometer is fo fixed in the cup, that the 
(hort branch of its lobe, namely, that to the end of which 
the bolb is attached, liOs in an hurieontai pofttioo* while the 
longer branch* (to which a fcale, made Oi ivory, and graduated 
according to Fahrenheit is affixed,) projeAs obliquely upwards 
and outwards, in fuch a manner that the freezing point of the 
foale lies juft above the level of the top of the cylindrical 
veflei in which the cops ar^ placed. 

The cork cup, which was turned in the lathe, is.neatly Other parOcu* 
formed* and in order to clofe the pores of the cork* it Was 
coveted* within and without, with a thin coating of nitdted 
wax; which was poitftied after the wax was cold. 

The thermometer was fixed to the cork cup by meant of 
wax* and in doing this* care was taken to preferve the regular 
dbnn of the cup* Wh wiftlin and without. 

The vertical braft tube which fupports this cup in the axis 
of the brafs cup, is pierced with many holes, in order to 
allow a free paflage into it, and through its tides, to the 
water employed in the experiments. 

Having attached about fix ounces of lead to each of the This appantas 
iOgs of the bra|s cup, in order to render it the more fteady in 
its place, it was now introduced With its contents* into the »»»nied with 
cyiindtical veflei* and the veflbl was placed in an earthen^*** 
bafin (Ej feven inches in diameter below, 11 inches in dia¬ 
meter at its brim* and five inches deep* and was furrounded 
on all fidei with ppunded ice. 

Several flat cakes of foiid ice Were now put into the cy-1« j»w 
lindricat yf** *l%WDd.^j M<dLdewn upon Hs bottom* and under tsl 

the bottomof the brafircap* and a circidar row of |ther long vege\h« Mt ‘ 
pieces of ice wtie placed^ in a vertical pofitien, rouhd the JJ , 

Q2 Mtfida^WMusvu poured 
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into all the re* 
naainiog fpacc. 


*the cupi re¬ 
mained thus ftib- 
merged for one 
hour. 


m|xIMUM DESSliv or WATER. 

ouinde of the brim of the brafs cnp« between it\nd the 
vertical fide of^he cylindrical velTeb which vertical pieces 
of ice reached upwards to within about Va of an inch of the 
lop or brim of the cylindrical velTel; and when this was 
done, ice*co1d water was poured into this veflTel fill the furface 
of that cold fluid flood ju 11; one inch above the level of the 
brim of the cork cup.->Buth cups were of courfc Ibbmerged 
and hlfed with ice-cold water, and furrounded on all tides by 
folid cakes of ice. c 

After things had remained in this fltnation more than an 
hour, during which time the cold water in the cylindrical 
vclFel, and that in the cups, was frequently agitated with 
the foft end of a flrong feather, and the cups and the water 
in every part of the veflel appearing to be exa£l1y at the 
temperature of freezing: I proceeded to make the follow ing 
dccifive experiment. 


Experiment* No, 1. 

Experiment t. A folid ball (F) of tin having been provided, two inches 
A cone of meul diameter, with a cylindrical projection on the lower fide of 

plunged in the bich in diameter, and half an inch long, ending in a 

ice-cold water, conical point, which prbje^cd (downwards) half an inch 
cofk*'cupV^^ farther; this ball (to which was fixed a flrong iron wire fix 
inches in length, which ferveti as a liandle to it,) having been 
made to acquire' the temperature of F. by keeping it 
immerled near half an hour in a large quantity of water 9 ^ 
that temperature, was placed as expeditiouily as pofiiblc over 
the middle of the cork cup, and in fuch a fituation that the 
whole of the delcending conical point (Iialf an inch in length) 
was immerled in the ice-cold water in the cylindrical veflel, 
the extremity of that point being jufi half an inch perpen¬ 
dicular above the upper fide of the bulb uf the thermometer 
which lay in the cork cup. 

Ic was forefeea, 1 knew that the particles of icQ.cold water which were 
****cont 3 !a wfth*^ brought into contaA with' the conical point, could not 
the cone became foil to acqbire fome fmall degree of heat from that relatively 
denfer by thi warm otctai ; and 1 concluded, that if the particles of water 

dSend anT 1^ warmed fliould in fa^ become Javier Hiaq they were be- 

raiCe the tberv- tore, in confequence of this fmall incr cafe o f temperatuse. 
awmeter. , ncceflTarily defcenH in ‘the jdrrodni^ig^hter ice- 

cold liquid, and as the healed metallic point was placed 

direfily 
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the cork copj and fixed imAoveably in that 
filaation, I fi^efawthat the defcending currdnt of warm vvater 
mod necefifarily (all into that cup* and at lengtii fill i(j and 
that the prefence of this warm water in the cup would be 
announced by the rifing of the thermometer. 

The refiill of this very iftterefiing experiment was juft ' 

1 expected: the conical metallic point had not been in contad [^Ij^ecer in the 
with the ice-4:oId vpater more than 20 feconds, when thecup} 
mercury in the Ihertnoifietcr began to rife, and in three minutes 
it had rifen three degrees and a half, namely, from 32^ to 35^^, 
when five minutes had elapfed, it had rifen to 36^, when an 
end was pul to the experiment. 

Another fmall thermometer, placed juft below the fur- 

- i... .i.r .i/* afteft a thermci- 

face of the ice-cold water, and only >i^b from the 

the upper part of the conical point, on one fide of it, did not furfacc of the 

appear to be fenfibly airefted by the vicinity of that warm ’ 

body. 

A third thermometer, the bulb of which was placed in the nor another near 
brafs cup, juft on the outfide of the cork cup, and on a level jjj® ““p^**^* 
with its brim, (hewed that the water which immediately 
furrounded the cork cup, remained conftantly at the tempera¬ 
ture of freezing, during the whole time that the experiment 
lafted. 


As I well knew, from the refults of the experiments on the The metal at 
propagation of heat in a folid bar of metal, of which an ac- he 

count has been given in a memoir prefenled to the fiiTt clafs fame temp, 
of the National Inftitutcof France, on the 7(h of May 1804', 
that the ice-cold water in this experiment could not potlibly 
acquire from a contaA with the conical metallic point, a tem¬ 
perature fo high as that of 42®, I was by no means furpril’ed 
to find that the thermometer belonging to the cork cup rofe 
no higher. • 


In order to fee if it could not be made to rife not only A fomewhat 
higher, but alfo more rapidly, by employing the metallic ball to 
heated to fuch a temperature as it might by fuppofed would applied, 
be fufficient to heat thofe particles of ice-cold w'ater which 


(hould come into cantadl with its conical point, to the tem¬ 
perature at which the denfity of water is fuppofed to be a 
ma&imum^JlS' ''^a3A!i^*«>.fo]Iowtng experiments. 

Experitnent.' No. 2. , * 


Having removed the ball, I gently brufiicd away (he warm Eaperlmcnt z. 

water, which, iu the laft experiment had been lodged in the"*^? former ex 
• ‘ . pjenment wai 

cavity 
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reputed} the cavity of (he corl cup, (and which fiill remained the];e>, m 
evident from \be indication of the thermometeir beiodf^ 
ing to the cop,) I placed feveral fmali cakes of ice in Ihe 
cylindrical veffel, which ice floating on (he furface of (ho 
water in the veflel, prevented that water from receiving heat 
firom the air of (he atmofpbere, whidb at that time was at the 
temperature of 76° F. And as the emit cop had been a little 
heated by the warm water in the foregoing experiment, time 
w'as now given it to cool, 

As foon as the cop, and the whole mafs of the water in the 
cylindrical veflel appeared to havit acquired the temperatore 
of freeatng, I carefully removed the cakes of ice which' 
floated on the furface of the tvater, end introduced once more 
the preceding conical point belonging to the metallic ball into 
the ice-cold water in the veflel, placing it exactly in the 
fame place which it had occopied in the foregoing experi¬ 
ment ; but this ball, infiead of being at the temperature of 
42° F. as before, was now at the temperature of 60*' F« 

The effeO was Xhe refult of this experiment was very 'ftrikHig» and if I 

much miftaken, affords a dired, unexceptionable, 
j}b]e. and demonflrative proof, not only that the maximum of the 

denfity of water is in lad at a temperature which is ieveral 
degrees, above the point of freezing; but alfo, that warm 
currmiils do adually fet downwards in ice-cold waleri whenever 
a certain fmall degree of heat is applied to the fwrlicles of that 
fluid which are at its furtace. 

fsrticuJars. Xhe conical metallic point had been in its place no more 
than ten feconds when 1 difiindly faw (hat the mercury in the 
thermometer belooging to the cork cup was in motion; and, 
when 50 feconds had elapfed, it has rifen four degrees, viz. 
from 32^* to 36°. 

When two minutes and a half had elapfed, (reckoning 
from the moment when the metallic point was introduced into 
the cold water,) the thermometer had rifen to 39*, and at the 
end of £x minutes to 39|^, when it began to fel}; but very 
flowiy however, for at the end of might minutes apd a hedf it 
was at 39|®. • 

A tbennomj:to»- A fmall mercurial thermometer, the bulb of which waf 
placed on onp fide of the cork wap, of al>uu( 

not alhi^ed. of. ak inch from it, (hewed no figns of being in the lead 
a^efted by the heqt communicated to the ice-cold water by 
the aieiallic ball. 

' Thi 
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Thi« <jkpftKaieot waa repeated three time! the Time day, 

(the 4^ ef \liliie. it03,) and always with /early the fame 
refuits. 

The mean ra&ltsof tbefe four experitnchts were as follows : Tabulated re> 
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As I had fotihd by fome of my experiments made in the Whether a much 
year 1197s of which an account is given in my feventh ®lfsy» would 

part I. that water at the temperature of about 42? F. and aff'ea the water 
confequenlTy what wre (hould call very cold, melted cOnfidcr-‘''**'®*“P*®^** 
ably more ice, when landing on it, than an equal quantity of 
boding hot water, in the fame tltuatiorr, 1 was very curious 
to fee whether the thermometer, the bulb of which lay in the 
cork cup, would not alfo be lefs healed by (he bail when it 
0iould be applied leiy hot, to the furface of the water, than 
when its temperature was much lower. 

' To detf^mine that point 1 made the following experiment. 

Experiment. No. 3. / 

The cylindrical veflel with its contents having been once Experiment j. 
mote reduced to the uniform temperature ot freezing water, experiment 

...in . . . 1 . r 1 repeated with tb# 

the metautc ball wSs heated in boiling water, and being as cone heated to 
expeditioufly as pbflible tatken out of that hut liquid, it&^i^** 
projedling^utdhrwas faddenTy fubmerged in the ice- 
cold water, as in the former experiments. ^ , 

The 
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The refuU o{ (his experimetii was very interefiiinf, tnd it 
feems to me to i!l()row much light on the fubjedttf thefe kveC* 
ligations. 

on the It was not till 50 feconds had elapfed (hat the thermometer 
tbr^"moch^ began to (hew any figns of rifing, and .at the end of one mi- 
efj. nute and feven feconds it had only rifen two d^rees. 

In the foregoing experiments, when the metallic ball was 
fo much colder, the thermometer began to rife in ten feconds, 
and at the end of one minute and three feconds it had rifen 
live degrees. 

This difference is very remarkable; and if it does not; prove 
the exiflence, and great efficacy of currents, in conveying 
heat in fluids, I mufi confefs that I do not fee how the exifl' 
ence of any inviflble mechanical operation, the progrefs of 
which does not immediately fell under the cognizance of our 
fenfes, chn ever be demonftrated 


As the experiment made with the ball heated in boiling 
water appeared to me to be very interefiing, 1 repeated it 
twice, and its refults were always nearly the fame. 


Tabulated re- The mean 

refults of thefe three experiments were as fol* 

fulls of rxprri- . 

jnents lepeatcd | 

vrith the Cone at , , , 

a roniidcrablf Time elapfed. 

Temperature of the 

heat. reckoned from 

water In the cork cup. 

the beginning of 

Ms Aewn by the ther- 

the experiment. 

momete. 

Min. Sec. 

0 0 

32® 

At 0 50 

the thermometer begun to rife. 32‘-f- 

At 1 2 

had rifen to .... 33 

1 7 

. 34 

1 18 

- 35 

2 2 

" » 35 

3 2 

. - . S6f 

4 17 

- - 37 

6 12 

- . - 38 

7 17 

... 38^ 

9 0 

V. - . 38f 

12 Q 

- 384 

14 0 


'CoiHiUniive By Comparing the mean refults of thefe experiments with 

view or the ex- nJ^ean refelts of tbofe in which the ball was at the tm»pe<^ 

pcriments. 

ratoro 
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MAXIMUM DENSITV OF WATE 

nfare oF.'*60‘', we may fee htfw much more rapidly the {lier« 
mometer in thi cork cup acquifigd heat wben/tbe metallic ball 
was rcltuivdy cold than when it was at the temperature of 
boiling virater; and ft is more than probable that it was not till 
after the conical metallic point had been contiderably cooled, 
by a conta£l with (he ice-cold water, (hat (hofe ftreams of 
moderately warmed wafer began to defccnd from it, by which 
the thermometer was at length heated. 

Ill the evperiments *made with the ball heated in boiling When the wry 
water, a fmall thermometer, placed juft under the fur/acc of 
the ice-cold water, on one fide of the metallic point, began meter at the fw- 
to rife very rapidly as foon as the hot ball was fixed in iisf“« waa heacedj|^ 
place; but another thermometer placed about half an inch— but a lower 
lower, on one fide of the cork cup, remained to alt appear-®”®'***"®^' 
ance at perfe6l reft, from the beginning of the experiment to 
the end of it. 

The eyplanation of all Ihefe appearances is fo eafy that it Explanation: 
would be a wafte of time fo fay much on that fubjcfl. It may 
however be ufeful to recapitulate the principal phenomena, 
and (hew in what manner they tend to eftablifii the fa£ls which 
they are brought to prove. 

Every body mu ft fee, at the firft glance, that in all thefeTh«theflightTf 
experiments the heat which caufed the thermometer to rile was 
carried down into the cork cup by defccndtng currents of 
warm water; and it is evident that water which delcends 
inufi of necelTity be fpecificaily heavier than that in which it 
defeends. 

From the refuKs of Ihefe experiments we may conclude that—and thegreat- 

the denfity of water is a maximum when that fluid is at a tem-®/* Jenfity is »- 
,1 , I r I , ther below ao". 

perature fomewbat lower than that or the jorUeth degree ot 

Fahrenlieii's thermometer. 

In ail the foregoing experiments, more or lefs warm water 
defended through the ice-cold water into the cork cup; but 
the refolls of the experiments which were made with the me- Hotter water h 
tallic ball h^ted in boiling water, fliew evidently that when 
the pBorlicles of water at or near the furface of a quiefeeni roafs 
of ice-cold water, aie by any means heated to a temperature 
feverai degrees above that of 40** of the fcale of Fahrenheit, 
fucit pariiclf^, fo^ieatcd, become fpecificall)’ lighter than ice- 
cold water, and confeiiuently cannot defccnd in that ‘snd 
denfer liquid. * 
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With the hot cxperlbeiits hi qodltoft^ (with the hot feme of 

S'uuWefcwid **'®P”’^**^*®*°^ tVewBier, iieeihly, ^ofeiirbk;h*caiiieh^ 
•4 and fome'de^'^^^ ^ oooicd.metalltc {xoifit, wei« heated tea higbet 
Cecnded. tonporaUite than that at which they were dt^pofed to fink i» 
ice-cold water; and ihefe rofe and fpread themfdoet over the 
fiirfaoe of the cold liquid; but other*, which hc^iened to 
acquire ief* heat, del^nded in it, smi afler ^ng the cork 
cup, overflowed, no doubt its brim, and then defcendtng to 
the bottom of the brafs cup, and coining into contad with 
that ice-cold metal, wore there cooledy and there rematned 
at reft. 

dikrk a g«>od As cork is am excellent non-conductor of heat, the warm 
aoii-cttad«A}r. water accumulated in the cork eap^ during an experiment re¬ 
tained its heat a long time after the heated ball was removed, 
notwithfiandiiig its being furrounded on all ftdes, and even co¬ 
vered immediately by ice-cold water; (which by the by tS a 
pretty ftrong proc^ that water h by no means a go<^ oo^aCtor 
Caudoos* of h^} care however was taken, not only to remove this 
warm water after each expmiment, by bru&ijig it away with 
the foft end of a ftrong feather or qucU, but idlb to coot the 
cup, and reduce it to the temperature of freezing water; 
which laft operation was found to be much accelerated by 
brofliing it out frequently with the feather. In order that this 
feather might itfelf be ice-cold, it was fuifered to remain con« 
ftantly in the ice-cold water, in the cylindrical veffel. 

Apparatus bf I it^uft Dol frvget to give an account of the means tiled for 
which the cone fixing the metallic ball in its place. This was done in a very 
'*“* fimple and effedual manner. A flip of ftrong tin (G H) fix 

inches long, and inches wide, with a circular hole in the 
middle of it, one inch in diameter, being laid horizontally m 
the top or brim of the cylindrical vcftel, in fucb a manner that 
the center of that circular hole coincided wiii the axis of the 
cylindrical veflel, the fhort cylindrical projeflion belon^^ to 
the ball being introduced into that the ba^ Was firmly 
fopported in its proper place. 

'Ilm quantity of ice-cold water in the cylindrioat veflfel was 
fo regulated that the wltole of the conical point being fub- 
merg^, the fuiface of the water was on a level the lower 
end of the cylinder, or, which is the fame thif%, with* the 
bafeiol^'the inverted cone. 

4 
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When twi imlv ^ whole of Iho oonical poii||[» but a part The conUai 
ilfo of the flioit ^Hnder were iniiaerfed in the ice-cold water, 
the warmed waiter appeared to. be thrown into.eddies in its do- mecai. 

(cent, whkh dlfperfing about prevented its hilling regularly in 
one oonthmed fiream into the cork cup. 

To €mciu4e» I would juft obferve, that although the fore- It !$ not eafy to 
going experiments appeal to me to be perfefWy unexception- 
able, and that thcff refults afford demonffrative proof' of the elevated teaiper-* 
fafts which they were cAntrived to eftablifli; yet, when at- * 
tempts are made by experiments iimUar to tbefe, to determine 
whether heat can be made to pafs dowmards in water which 
is «C a higher temperature then that at which its denfily is a 
maximum, difRculUes occur which appear tome to be quite 
infurmountable. 

The fluidity of water is fo perTeft, or the mcdiility of its 
particles fo great, that the liquid at the furface, which is 
hrated and rarefied, immediately fpreads far and wide, and tJie effcas bj 
meeting with the (ides of the containing veflel, heats them, ‘*** 

and iAiis heat, ib acquired, making its way downwards (as 
wefl as upwmds) in the fotid fubftance of which* the veflel is 
cottftnn^ed, raifes the temperature of the lower ftrata of the ^ 
flitid in cohtad with it, which moving towards the axis of the 
veflel, communicates heat to a thermometer placed there, be¬ 
low the fuiface of the water. 

That thefe various operations do in &€t take place, nobody Fads which 
can doubt: and it appears to me to be the more probable that 
alt the heat which a thermometer placed below the furface of fiderabie heats 
warm water acquires when a great degree of heat is a^iplied 
to the |wlicles of that fluid which arc at the furface, is in fa£l wards through 
received from the fides of the containing veflel, not only be- **0 
Cstufe the thermometer acquires heat fo very flowly, but alfo, ° 
and more efpeciaffy, bccaufe this heal is acquired much more 
fto^y-when the containing veflel is wide than when it is nar¬ 
row ; and alfo when it is made of a fubflance which is a good 
condu^r of beat than when it is conftrufled of a fubflance 
which Is. a bad conduflor of heat, as 1 have found by experi¬ 
ment. But as this particular enquiry is foreign to my prefent 
purpofe, ifltail not enlarge on it in this place. 


Defcrlftim 
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BARKISOK's^BOTANICAL PREftl. 

11 . 

Dejbriptlon qf a Pre/tfor prejirving botanical SubjeSUt with an 
Accmmt qf iht Succefs of the Improvement in the Art qf Blaji'* 
ing pointed out by Mr. Jess op in this JournaL In a Letter 
from Mr, Tho. Harkison. 


To Mr. NICHOLSON. 

SIR, 

intniduftory BeING defirous to make a collcdlion of the plants which 
^r. on preferv- grow in the neighbourhood of Kendal, and to preferve them 
“* plM»w. ^ herbarium, I was naturally led to a confideralion of the 

difierent methods, which have been ufed by botanifls, of 
drying and preferving fpecimens; but finding none ib com* 
plete and expeditious as I could with, I therefore adopted a 
plan of my own, which 1 am perfuaded will be found to an* 
Iwer every purpofe that the botaniil can require. The real 
utility which is to be derived by a young botanifi from the 
prefervation of plants, is the power of future examination, and 
to^anfwer the purpoie the natural appearance of each fpeci- 
men ought to be preferved as calculated to produce thisefie£l] 
for fince the feed-vefiels and fiems of plants occupy much 
more fpace in thicknefs than the leaves, in order to preferve 
the latter from Ihrivelling, the two former mufi generally be 
bruifed in foch a manner as totally to preclude any accurate 
invefiigation afterwards; and this on trial is found to be the 
cafe: befides, all the plants that happen to be in the prefs at 
the fame time, however various their texture, are fubje^ed 
to the fame degree of prefiure. 

Remarks on the The plan recommended by T. Velleyi Efq. feems equally 
methods now in exceptionable; 1 mean the method of placing the plant when 
frefti between feveral flieets of blotting-paper, and ironing it 
with a large fmooth heater pretty firongly warmed, till ail the 
moifture is difiipated. By this method it is evident that the 
parts of fruflification mull be much bruifed ^ it may preferve 
the colour of the blolToms better than any other, but this in 
the fcience of botany is not very elTential, at leaA if it W'as, | 
believe that no method hitherto difcovered will Succeed "uni- 
verfally an anelling the fading beauty of delicate flowers. 
Tlie^next plan which is given by Dr. Withering, is one ufed 
c by 
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by a Mr. ^h&teley a furgeoni but his contri^flsnce, though 
certainly better «dapted to preferve the parts pf fruflihcation 
and the thape of the Item entire than the two former, 1 found 
would take up much more time than a country furgeon can 
well fpare; therefore this led me to make what I thought an 
improvement on Mr. Whateley’s plan, and the experienced 
botanid is left to judge of my fuccefs from the following de< 
fcriptiou; this I can fay for it| that it anfwers completely (of 
courfe) to my own with > but further, that Mr. John Gough, 
of Middlefliaw, who has the bed colleftion of plants in this 
county, regrets that he had not the fame contrivance, and 
has urged me much to fend you the following defcription of 
my prefs. 

This indrument coniids of 17 oblong boxes, each» except- The author’s 
ing the upperrood and lowermod, is made of four Tides 
well-feafoned oak wood, two inches deep and one-fourth of fifts of a fc-rirs of 
an inch thick, dove-tailed together; the two end-pieces 
which have two notches each in the middle wherein to place the loweft) can- 
the dnger^ in tiding it; and the bottom confids of canvas 
glued and nailed to the wooden frame: in each comer is fixed fand, and the 
a fmall triangular piece of wood reaching half an inch from ^ 5 ***'*^*”^*'^ 
the bottom upwards (for a purpofe hereafter to be explained), 

Thefe boxes are made fo as to be placed one within another 
fucceffively upwards, the lowed (1 am fpeaking only of the 
15 with canvas bottoms) meafurcs 20 inches by 16 on the 
outfide, and the highed 12 inches by 8 . The bottomed, or 
carriage on which all the others are fupported, is much 
dronger, the (ides of it being two inches deep and three quar¬ 
ters of an inch thick: its bottom is of wood of the fame 


thicknefs, ail over perforated with holes one-third of an inch 
in diameter, and reds on four iron cadors, one at each cor¬ 
ner, to render th|f wiiole more eafily moveable; at each end 
of it there is an iron handle: This box is 20 inches by 16 
within, and will therefore barely receive the larged of the 
boxes with canvas bottoms. The uppermod, or 17th box, is 
of the fame condruAion as ilie canvas boxes, excepting that 
its bottom is of wood qf the fame thicknefs as its (ides, with a 
number of boles pierced through of the fame magnitude as 
thofe in the carriage, and canvas glued to the under fide of if. 
To complete this prefs, tw 1 > (bids of blotting-paper are^o^bc 

? placed 
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placed over ^he boles in the bottom of the c«rirmg«, in ivhicb« 
w well as all the danvas-boxes, mull be put can inch ht depth 
of the fineft &nd^ waflied and Hfled; riv%r fand is mofi 
cltgibie» as being leaft angular; which ^d mud be made 
level on the top by drawing over it a rule that reaches one 
inch into each box; tbefe boxes are {daced <Hie within another^ 
and each by containing an inch depth of fand» miles the in¬ 
cumbent frame one inch, fo that when they are thus charged 
and placed one upon another, the whete^ snakes a truncated 
pyramid of 18 inches in height, and weighing about 1 cwt. 
Tbe^uppermod box may be filled with fand, or, if more 
'Weight be neceflary, with (hot. To this box 1 have added 
(what is by no means eflential) a cap, confifting of the tides 
of three boxes fixed one within another, each projecting one 
inch above its inferior, for the fake of uniformity; the top is 
covered by a thin board: when this cap is plac^ upon the 
tippermoli box, the whole hat not an inelegant appearance. 
Rtfer wce to the the defcription (hould not be fufficiently clear, 1 hove 
Iketched the following figure, reprefenting a perpendicular 
fcCtion of the prefs viewed on one fide of it. JPlatc AT* 

Fig, 1. reprefcnts a perpendicular fedion of the prefs made 
length wife. 

o. The end of the bottomed box or canrtage. 

b. Its bottom part perforated with holes. 

c. The end of the firfi box with a canvas bottom. 

d. The canvas bottom. 

e. The fand which but half fills the box. 

/. The 17 th or uppermod box, with a perforated wooden 

bottom. 

ggg. Reprefent the end of the cap formed of the frames 
of three boxes, in the empty fpace of which may be placed 
the botauid’s pocket box. ^ 

fig, 2. reprefonls the rule wherewUb the fand is made levid 
in Uteboxes; it is 18 inches long. 

h, A notch one inch deep. 

I. The edge made thin. 

i, A notch an inch long. ^ 

Fig, 3. reprefcnts the end of a canvas box. 
i I, The two notches to place the fingers in when box 

t| to te lifted. 

• TAe 


0 



^1. Harrison’s, ^OTANJCAL frkss. 


SS9 


, JTk Method qf xtfing it. 

After ft fpecidfeii is (clewed, a flip of paper is to be at- Method of ufing 
tached to it, eootaining its name, place of growth, and tiine!^‘l^^ 
of gathering. The boxes are then to be taken oiT by three or Uid between 
four at a lime, until the number removed may be judged to be */r*ffu« 
of fufficiept weight io produce the neceflary preflure. On the regulated by the 
fund in the box thus fele£ted for ufe, a Angle fold of blotting- 
paper muft be placed,; upon that tlie plant, taking care to * 

preferve as much as poflible the natural pofltion of its cbarac- 
teriftic parts: Over the plant a fecond fold of paper muft be 
]ai({, and then the boxes are to be replaced. If the plant be 
woody and require much preflure, place it near the bottom ; 
but if fucGulent, near the top; and iierein conflfls one great 
advantage of this prefs over every other, flnee the preflure can 
be feleded or varied at pleafure, and all the parts of the plant 
prefled equally; for if the plant be fucculent, the prelfure can 
fcarcely be too flight at firli, and may be gradually increafed 
without ever bruiling the lendereft part; and on the other 
hand, ftrong preflTure be required, tlys plant may be placed 
in the bottomeft box; and if the weight of fand be not thought 
faf&cient, any number of the boxes next above it may be 
loaden with fmall fliot, by which the preiTure may be increafed 
until the boxes be foil, when the preflure exerted would be 
much greater than the ftrongeft plants could bear without 
having Tome of its cflential parts defoced. Another advantage 
which led me to give a preference to this method of prefling 
plants, was the great faving of time; for though my profef- 
fional avocations fliould require my immediate prefence at a 
diftance, and thus drag me from this innocent amulement 
when in the buflefl part of clafling and arranging my fpeci- 
mens, and thoqgli my prefs fliould be completely feparated 
into ilSeConftituent parts, yet the whole can be arranged* in 
the fpaM of one minute, to remain until tlie next leifure time 
tliat may occur ; fo that, in fa£t, with this contrivance, botany 
is a ftudy that can be entered into or given up as it may foil 
(he convenience of p moment; which is not the cafe where 
any of the plans deferibed in Dr. Withering’s Introduflion to 
the €tadyo( Botany * are followed. 

Third Edition. 
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fteoMrks on rke H may be {K^retPary to explain fornc parts of tbcPftrufture 
vantages of this prefs. T|je holes in the boltomeft and uppermoft boxes 

comnyaace. are to admit of the drculation of air and the evaporation of 
moitlore, which will be confiderable when 4he prefs without 
its cap is placed within the influence of the fun or fire, as it 
always ought to be: and the fmail triangular pieces of woo4 
in the corners of each box, are to prevent the tipper boxes 
from pretfing folely on the canvas bottom of the loweft 
box, when any number are lifted tegether: tbefe may at 
firfi fight appear likely to impede the preflTure of the fand 
when placed in the prefs, but this obje6lion will vantfli when 
it is recollefted that each box contains an inch depth of 
fand: and it is evident, on examination of the prefs, that 
the tides' of the boxes ferve no other purfiofe than to keep 
the fand together; for they arc perceptibly moveable in a 
perpendicular direAion, and fuflain no prefl'ure from the 
lupertor boxes; therefore the plant is placed as if in a heap 
of (and. 

Thebeftme* 1 am afraid I have already Irefpafled too long on the atten* 

reader, but I cannot difmifs the fobjeci without 
istpftitch them offering a (cw obfervalions on the manner of preierving plants 
to a paper. (j,ey dried. There have been at leaft three methods 

nfed: firft, fixing them to paper by the aid of gum-water; 
fecond, placing them loofely in a book : third, ftitching (hem 
with thread to a flieet of pa|>cr. The liifi plan appears to me 
the lead eligible, for it cannot be neatly executed unlefs the 
plant be prclfed nearly flat, and by fixing it to the paper it 
can never admit of an accurate examination in future, but 
becomes a mere pi6lure, and a very imperfeftone; for almoff 
every diftinguillfing cbarafler, efpecially the parts of fructifi¬ 
cation, are injured or defaced ; even the general habit is often 
fo much altered that the plant could not be ak^ertaioed, were 
it not for the name generally fubferibed at its root. The 
fecond plan is alfo obje6iionable; for though the plant may 
at any time be fubjefted to examination, yet by lying loofe in 
a book, it is very apt to be broken by (he leaft motion, par¬ 
ticularly when kept dry, which all prefeved plants ought to 
be. The third appears to me (he leaft liable to ohjeaion; 
for if the plant be neatly ftitched down, it will nof'be fubjeft 
to fuch^motion as to injure its pans; and by cutting the 
* threads 
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threads, ic* ta^y be detached i'rom the paper, and fubjeded to 
any future invdfiigation. , 

Sir, 

Your’s, &c. 

Xatdal, July B, THOMAS HARRISON. 

IS05. 


'P, S. I cannot refrain from calling to the recolledion of Account of the 
your readers a valuable paper in the 9th Vol. p. 230, of your 
Journal, recommending the ufe of fund in the blading of rocks, method of buft. 
The effeds there related of this fimple agent, I contefs did “ '“J*- 

aRonim me more than any thing 1 ever read : and as very fe* jnurnal by \r, 
rious and even fatal accidents have happened by the method of ^ 

ramming blafls with done in the limetlone and dale quarries 
in this neighbourhood, I was determined to repeat the experi> 
tnent the drlt opportunity, and thus fliew its cfl'e6i$ to the men 
who work in thofe places. Accordingly no long period 
elapfed before 1 had occalion to be in the neighbourhood of 
the date quarries in Longfliddale, about ten miles from Ken¬ 
dal; when I went to one of thofe quarries, taking with me 
a bag of fmall fand, confiding of powdered freeflone ufed 
in this country to fcour pans with, and drew upon the done 
doors. I mentioned my butinefs to one of (he workmen who 
was then engaged in boring a hole 21< inches deep and about 
an inch diameter in a Hate rock; the dratum was about 27 
inches thick, and reclined from the perpendicular about 20 
degrees; and this being the drd blud, it was confequentiy 
firmly furrounded and fixed in on all tides by (olid ruck : The 
part that he wanted to throw out by the blad was fuppofed to 
be five ton wreight: The direfiion of the hole which he w'as 
boring was perpendicular to the dratum, and therefore ele- 
vated above the horizon about 20 degrees. He fmiled at 
my propofal* but faid be would try the experiment to fatisfy 
me, provided I would pay for the powder if it failed ; but he 
feemed to think that 1 had a very poor idea of blading, to 
believe that a little light fand would anfwer the purpofe of the 
laborious and dangerous procefs of ramming which he bad been 
accudomc^o ufe. However, he charged his blad with pow¬ 
der in the manner he hoi/been ufed to do; i. e, into hole 

Vot. XI. — August, 1805. R * of 
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of ir*tbe< I'n^leplli, he put as'niurh povt^tler, together with 
two or tliiec pieces ot broken Ihcks, ol half an inch dialheler 
and ah'iiit four or five inches loOf;, as reached 12 inches up¬ 
wards . Tlie flicks he introduced toi the pnrpofe of keeping 
the powder loofc in the holes (o tli U it might take 6re more 
nearly alt at the fame inilant: TnU dom*, he put in a charged 
flraw, into the outer end of which was fiiccd a match-paper; 
and laflly. he (with a finirkingcountenanccj anticipating the 
joy he expected to feel at my difappfl)intment) filled up 
hole with land. 1'he match was then fired, upon which'We 
removed to a difiancc, and the powder fuon exploded; when 
he immediately exclaimed, from the {>ucu!mrily of the report^ 
though the cffe^l was unfceii by him, that the rock was as 
completely fliailercd as if the hole had been rammeti with 
flone ; ami a viow of the place veiificd the predi^ion. Since 
that time the plan has been adopted in (hat and moft fif the 
neighbouring quarries, with the ufe of fmall fand which is 
wathod out of the river in floods, and the method anfwers as 
we!! as the old one which was attended with fo much danger. 
In one cafe the fand was thrown out twice wiihout any effeft 
on the rock ; the third time, the hole was ratnmei! in the ufuat 
manner with flone, which was thrown outlikcwife; fo that 
the new piocefs foitunalcl) lufl no reputation. 

I have detailed thus much in conlitmalion of the valuable 
paper bclorc mentioned, and in liopes that it may induce fome 
of your readers who refidc in the nclghbourhoucl of mines or 
quarries, to endeavour to inlrod'KO this fafe and eafy method 
in lieu of the dangerous and tedu.us one of ramming with 
ilone, in which procefs we have had repealed inflanccs of 
the lofs of limb, viiiun, and even life itfelf: In the ofe of 
fand Iht r<‘ is comparatively no danger, and by adopting this 
plan main a valuable life wilt be laved. • 
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D^ftrifilion of aSufdy Vahr, conUihun^ a ravivcn I'alvc in t'u- 
jhmv JIoic (f the Boiltr. Bj/ iSir A. X, Euklckante. * 

In l5irg« boilers or cbppcrs,‘where boiling finiils are en-fi nlers rc- 

clofeiJ, a jUfet^ valve is generally uled to prevent vllvr 

itig> from an unexpefla:! exceffive force ol the elallic Hearn, cuum valve. 

and, betides, a vacuum valve, to prevent their being com> 

pr'efled or cruthed by the* weight of external air, in the cafe 

of a fudden condenfation of the vapours. Tliefe two valves 

are commonly fitted in two different holes in the boitOr; but 

as a more fimple, and confequeully more eligible, method 

feenis to be that of joining them together, I lake the liberty 

to fubmit to the Society for the Encouragement ui Arts, &c. 

the follovying contrivance for that purpofe 

a b, Plate XII, Pig. 2. is a common conical fafely valve, Dd'c/ptlon of a 

fixed in the boiler c d, having four openings, i t, which ** 

reprefented in a plan view in I^g 3: ef is the- metallic rod, offices, 

bearing the weight K K, with which the fafvty valve is 

loaded, and extending illcif under that valve to /; h is the 

vacuum valve confiding in a plane circular plate, w'ith a brafs 

tube Aiding along the rod, anil pretfed by a fpiral fpring to 

the fafety valve a b (againfl which it has been well giuund in 

making it), clofing in that fitualion the openings i i. 

Such being the conAru6Iiun of the whole, it is evident, that It is a foadtil 

when the elafticity of the fleam increafes, the two valves,”1^!?''’^ 

joined together, with the holes i i Anit, inake but one, oppo> in its p]j ca 

fine to the elaAicitv of the fleam an united refinance, which 
, , opening dnwn- 

is regulated by the weight k k, in the commoil way ; but, on wards, 

the contrary, when by condenfation of the vapours a vacuum 

is produced, the external air in prefling through i i, upon the 

vacuum valve g 4, forces it down, and opens to itielf a pafluge 

into (he boiler. 

The valve q k may eafily be made conical, like (he other, 
if that form fhould b(f preferred; but in diflerent trials, 1 have 
found plages, if well turned and ground together, join as per* 

* From the Memoirs of the Society of Arts for 18(A. The 
filver medal was awarded for this invention. * 
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feflly as can be deiiredf being prefl'ed by the unilecf elafiicity 
of the fpring ar^I the ileam. * • 

The fame applied 4. jg the fame contrivance adapted to a new kind of 

oivanecT^' valve or pifton, which, though I originally intended it 

for the ufe of Papin’s digefters of a new conflru^ion *, has 
been, in a larger fize, applied by me even to Aeam engines, 
and is defciibed in the Phllofopbicdl Magazine pf Decem¬ 
ber, I803.t 

Other experi- I have lately begun, and tlmll porfee, a fet of experiments, 
with the intention of regulating by Ibis fafety pitlon, the 
quantity of admitted air to fire.grates, and to efTecl, by that 
means, a new mode of regulating the fire, and the clafticity 
of fleam in boilers, with lefs expenditure of fuel and of force 
than ufual; of which idea a hint is given in the work and 
place above mentioned. Tl)e refult of Ihefe relearches I 
thall at fomc future period do myielf the honour of communl- 
culing to the Society, 


IV. 

Oh/tTraliom and Experiments for the Vnrjrfc of afiertaiawg 
ihf dc/inilr Characters of the primarif Animal Fluids, aud t9 
indicate their pnfence by accurate chemical Tejh. /?yJoHM 
Bostock, M, D. Communicated by the Author. ' 

Great want «f T HE precillon which the analyfis of mineral and vegetable 
anfinijranalyllT, lubftunccs has attained, does not appear to be yet extended to 
pjrticulaily of 

the iluiJs. * Nieholfon’s Journal, March, 1804. 

-f The defeription of this contiivancc being already publithed, 
it would be fuperfluous to repeat it. t only beg leave to add the 
following practical remark. A metallic pifton, if well turned and 
fitted into a cylinder of exa£lly the fame kind or metal, will pro¬ 
bably have the fame degree of expanfton, efpecially if hollow, and 
confequently will not increafe its friflion in any increat^ degree 
of temperature. But as in practice the cylinder is commonly ex- 
pofed to a lower temperature than the pifton, lieated by the fteam, 
a little increafe of friflion will take place by an increafe of heat.' 
To prevent the efFefl of this, I have found it ufcful to employ for 
the pifton a metal of fomewhat lefs expantive power ^han the cy¬ 
linder; ^uiid the expanlion of red copper being to that of brat's 
nearly as 10 t« 11, 1 prefer making |the piflon of the former metal, 
when the cylinder is made of brafs. 


' the 
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Ine j^rodufls pf the animal kingdom. This remark may he 

applied both to the foiids and fluids which ccftnpofe the animal 

body, but it is the mofl applicable to the latter clafs of Tub- 

fiances. . The terms ferous, mucilaginous, gelatinous, &c. 

are employed, even by the raoft efleemcJ medical and phyfi- ' 

ological writers In a vague and indeterminate manner, 

without attending either to the original import of the word, or 

to the reftrifted meaning, which it is necelFary to impofe upon 

popular expreiflons wdien they arc adopted in fcientific re- 

fearches. The obje£l of the prefenl paper is to alcertain a 

definite character for what I propofe to call the primary animal 

fluids, and to difeover delicate and accurate teds, by which 

their prefence may be eafily and certainly indicated. By pri- Primary animal 

mary animal fluids, + I mean thofc into which the compound 

fluids exifling in the animal body are capable of being refolved 

by the application of difi'erent re-agents, without decompoling 

them into their ultimate elements. 

Albumen, 

The firft of the animal fluids which I propofe to make the Albumen, 
fubjc^lof my invefligation is the albumen. With the excep-oV an'iraal"! 
tion of water, no fluid appears to enter fo largely into the com- 
pofilion of the animal body. It forms a very conliderable pro¬ 
portion of the blood, and is found in greater or left quantity 
in nearly all the fecrctions. It is alfo capable of afliiming the 
folid form, without undergoing any change in its clieinical 
properties; in this date it conditules the bafis of all the mcra- 
branuus fubdanccs, which are fo extenfively dirperfed through 
every part of the fydem; it compofes the cellular lilfue into 
which the earth of the bones, and the fibrous matter of the 
mufcles are depofiled, while it enters largely into the druc- 
ture of the fkin,*1116 glands and the vedels. At prufent, how¬ 
ever, we ihall dire^ our attention to it while in the liquid 
form. 

* Even Mr. Abernethy, in his late valuable work on tumors, 
fpeaks of the gclatiinA* part of the blood, where I conceive f?orn 
the context, there can be no doubt that he intended to 'dtfignate the 

f All the animal fluids, *both primary and compound, afe merely 
foiutions of a foiid body in water; but tbofe fubdanccs whrch aic 
mod fiequenily feen in a date of folution, have very generally ob¬ 
tained the title of fluids. 

In' 
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Mol( conveni. In order fo obtain it in a Aale of parity, 1 bad re^rfe to 
from wharof white of the ^;gg, a fubHancc to which the name of nlbu- 
" men was originally applied, and which is ftUl confidered by 
the moil eminent cberoiils ^ as compofed entirely of this fob* 
(lance. In order to alcertain how far this opinion was corre^jt 
I kept a quantity of (he white of the egg in a temperature of 
212^. until it was (irmly coagulated. It was then cut into 
fmali pieces and placed in the upper part of a narrow.necked 
funnel, when a few irops of a brownffh vifi:;id duid were fe* 
paraled (rom it. Other pieces of the fame coagulum were 
kept for feme time in boiling water, the fluid being then palTed 
through a hltre. had acquired a light brownifh colour, and a 
faint odour; when agitated it was (lightly mucilaginous. By 
■White of «x(> Ii flow evaporation, a fuiall quantity of a brittle, femi-lranrparent 
not pure albii- fubflance was <)hiained. It appeared therefore evident, that 
a little of matter the wliitp of the egg contains a I'cnaH quantity of a lubllanco 
not cojgulable. incapable of coagulation, and therefore ofTentially different 
from albumen. I ftill, however, continued to employ it for 
the purpofe of al'certaining the properties, of albumen, as it 
affords this fubflance in a flute of greater purity than it can be 
obtained iron) any other fourc o. 

White of egg '*'*** ohjtfdi of forne importance to afeertain the pro- 
contaim 8o parts pof(j0p which thi-. foreign ingredient bore fo the albumen it- 
WidVlbumea 100 grains of fit inly coagulated albumen were kept for 

and 4,5 unco fome time in boiling water, and this being poured off, a frefh 
agulable matter, added, and this procefs repealed until the water 

appeared to contain no farther impregnation. The whole of 
the fluid was then evaporated, and a refiduum was left which 
amounted to 4| grams. Betides the admixture of this peculiar 
fubflance, tlie white of the egg contains a conflderable quan¬ 
tity of water, not only in its liquid flate, but afler it is coagu- 
\ laled. By a gentle heat the water may be evaporated, and the 
(olid matter is left behind in the form of a hard, brittle, tranfl 
parent fubflance: I have foun‘d that upon an average, f of 
recently coagulated albumen may be confidered as confining 
of^water. Hence it will appear, that 100 grains of the white 
of egg confiflof 80 grains water, 4.5 grains of uncoagulabie 
mattert and 15.5 grains only of pure albumen. r 


* Hatchett^ Phil. Tranf. 1800, p. 375. 
Thomfon's Chemiitry, IV. p. 484* 


The • 
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The nfbft (fidingui&tiig charafleriAic of aibumen U llic pro-DiftinguifliUig 
perty«of being* coagulated by heal, which ^nns an ^ 

and eafy left of its prercnce, when it rxifls in a rompotindjjted by heat, 
animal .fluid in any coidhicrable proportion. In order to af- 
certaiii bow fniall a quantity of albumen could by this means 
be rendered viflble, I added Id grains of the while of the 
egg to 87 grains ot water, and llnl^ foimoii a iolutiun, one 
grain ot which cunuiited -rV g'tiin ot pure albuineai. FiveOne thoufandih 
grains of this loluimn wsere li« n added to trains of water, 

10 mat too grams of water contained gram only, or 
of its weigitt ot pure albumen. This was txpnfed to the beat 
of boiling water, and a perceptible opacity was produced in 
the fluid. 


The eirefts of the oxymurialc of mcrcur\ were next (rie<l. ~.oxyinanatc of 
One drop of a faiuiaied fbluiion ot tins fail, added to 
grains of water, containing ‘d its weight of alluinien,^ ’ 

produced a very evident milkine.'s; after fume hour', a curdy 
precipitate feparaled and fell to the bottom. A lolution of 
half file ilrenglh, containing only ds weight of albu¬ 

men, was then tried by the fame rc>ageiil, and even in this 
inftance, a fufficientlv obvious effect was pioduced. 

The nitro-muriatc of tin U a powerful coagulatcr of albu>.«.aa doeinitra- 
men in its unmixed flale, but I found it not to be fo delicate 
a left as the oxymuriate of mercury. One liundred grains 
of water, containing | grain of albumen, i. c. of its 
weight, was not affected by ihi.s re-agenl until after forac hours, 
when the fluid exhibited a degree of inilkineis. 


In order to aleerlain the efli'dis of tannin upon albumen, I—ind tamiln, 
macerated half an ounce of powdered gall.s in half a pint of 
water for fome hours, and filtered the lluid. A deep brown 
tranfparent liquor was produced, U)0 grams of which 1 found 
by evaporation tii^contain grains of folk! reflduum. Equal 
parts of this preparation of galls and of a fululion of albumen, 
in the proportion of one part to 1000 parts of water, were 
mixed together; at rtrft no efledl could be perceived, but after 
fome time an evident precipitate was formed and ilowly fub- 
flded. • 

The anua lithargyri aceiati, or exlra£l of Goulard, is anOoulard throw* 
a£liv(^reci^ilant of feveral animal fluids; when dropped into** 
a ftiong fululion of albumen, • very copious and dcflfq pre- 
»>‘4te is immediately formed* * 
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•»but 4 oubt. It is, however, fomewhat difficult to determine h6w far (his 
efleft depends ppon the albumen itielf, as Goulard hat been 
conftdered to be the appropriate ted of the uncimgelabie part 
of the ferum of the blood, which, it may be fuppofed, refem- 
A^usi lithargyri bles the uncoagulable part of the white of the egg. The aqua 
acerat-picntitur-jjj|,j^fgy|.j ^cetati IS like Wife decompofcd by feveral of the 

laline bodies which are found to exilt in almolt all the animal 
fluids. I have (bmefimes found it to yield a precipitate even 
when added to difliiied water, and in^^all cafes, after expofure 
to the atinofphere (or a few hours, the water to which it has 
been added becomes turbid, and is covered with a thin (iim* 
In order to try the effe^ of this re-agent on albumen, 1 added 
one drop of it to 200 grains ol wato, and upon obferving 
that the Iranfparency of the fluid was not aflcfled, a Angle 
drop of the folution of albumen, of the fame drengtli with 
that mentioned above, was added. It formed a denfe preci¬ 
pitate as it fell through the fluid, and upon agitation, the whole 
was rendered flightly milky. In this cafe the proportion of 
the water to the albumen was as 10.000 to 1; to the oncoa- 
gulable ,part oi the white of the egg, it would be about as 
30,000 to 1. 

Nitrate of fitver The next re<agent which I employed was the nitrate of fil- 
*'ff it** vcr. A Angle grain of a faturated folution of this (alt pro- 

* duced an evident turbidnefs in 100 grains of water, containing 

I'o fC* albumen, and after fome hours a fmall quantity of 
a curdy precipitate fell to the bottom of the vcflel. It might, 
however, be fufpecled that in this cafe, the clfctl produced 
depended upon a quantity of muriate of focla contained in the 
albumen. 1 found that 100 grains of water, containing only 
common (alt was rendered evidently turbid by 
01)0 drop of the nitrate of Aiver; * but the precipitate which 

* I weighed very exajfliy a grain of fait, and diflblved it in JOO 
grains of water. One grain of this folution was afterwafds added 
to 99 grains of water, and by repeating the operation for three Aic- 
ceflive times, I obtained 100 grains of water, containing only 
of its weight of fait. I then took 99 grains of diftiiieJ 
water, and poured into it one drop of the nitrate of diver; fter 
waitmg for fome time, until I was fatisfied that no q would 
take place, I added a Angle drop of the laft folutioifof iuA thus 
makvag it P**' **** mixture j a faint but percep ible 

opacity was aimofl immediately produced; 
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is formed*by the nitrate of filler acting on the muriate of foda 
is in the form bf a greylih powder, and fobf^ies more rapidly 
than it did in the former inHance, where it produced a white, 

Aaky precipitate. 

I found that a folution of albumen of the fame flrcngth witli*^"^ nitro*mtt^i 
that employed in the lafl experiment, was immediately decoin- 
pofed by the nitro-muriate of gold. One drop oi this metal¬ 
lic folution indanlly produced a dcnfe white precipitate in 100 
drops of water, containing only ^Wof a grain of albumen. 

Albumen in a conceiuralcd (late is powerfully coagulated—*”‘1 
by alum ; I found however, that this re>agent is not fo accu-^ 
r^le a tcfl of its prefence when in a diluted llutc, as foinc of 
Ibofe wliich 1 had already employed: -J grain of albumen, 
diifulvcd in 100 grains of water, was indeed rendered flighlly 
turbid by the addition of a few drops of a fatiiraied folution of 
plum, but no precipitate was formed. 

J^efbre f conclude my account of Ihefe experiments J mufl Ohu. oni'ir fo- 
obferve, that the ftrcngih of the folution of albumen was in aluu- 

all cafes rather Icfs than my edimatc. When 1 added the al¬ 
bumen to the water, a fmall portion of it always remained In- 
jbluble, and this was feparated from the nuui by filtration be¬ 
fore the experiments were performed. This infoluble part I 
fuppofed to confift of the membranous matter, with which it 
is faid that the while of the egg is inlcrrected.* The (|iiuntity 
was indeed almoft too fmall to be appreciated, but where it is 
dcfirablc to attain as much accuracy as puinble, I think, it no- 
ceflary to mention every circumftance w liicli luav in the fmallcft 
degree affed the rcfult. 

The experiments related above will, 1 concx'ivc, indicate RcmaiVii, The 
with a tuflieient degree of accuracy, the prefenec of ^^l^umen 
as a conftiluent of an animal fluid. The property ol beingUiuj idljvc cht- 
A'oagulatcd by I\pat is a cbaraC^criftic of this lubflance, which ‘'t alba- 
will always ferve as a mark of difcrimination, and we have 
found that this properly is notdeftroyed by dilution with 1{K)0 
times its weight of water. This therefore may be confidered 
as a left of its prclcnce minute enough lor all praftica) pur- 
pofes. We have affo found that tiiere are feveral rc-agents 
w. .jhpofitfs the power of precipitating it from its folution in, 
wuTo wii’iiie exifting only in the fame proportion. It will be 
rt' efl'ary, -Iiowever, to obferve their operation upon Wie other 
nal fubftances before we can determine t!?cir ule in the * 

ulyfis or compound fluids. 

'Jcllv 
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Jsi!y. ’t is !i- The next fubftancc which 1 propofe to «xamine is jeUy» 
amHexoincs^peculiar cliaradcriftic of this body is it* property of b*?- 
eonrrr'-? hy cnld concrete by cold, and being lu]uified bv the appKca- 

oikI is h Uiijr (Ion of a gentle heat. It enters into the compofition of the 

01 aninijL. OK^od, though lets largely than the albumen. It is alio an in« 

gredient in the ikin, membranous textoref ligaments* carti¬ 
lages and tendons. Hy boiling it is etifily extrafled from thefts 
lubftances, and by evaporation and cooling the whole is re- 
.ducerl to a mat's of greater or lefs folidity, in proportion to the 
previous degree of concentration. By a procefs of this nature* 


late. 


itingiat^ is pieparcd fi(»n the bones and cartilages of fitli; as 

this lubtlAnce has been confiflered to confift of jelly nearly in a 

ftaleoi purity, I <Mnpioyed it for the following experiments. 

Olttahipd b\ ihe Konr grains of ilinglafs w'cre clilfolved in 2(K) grains of 

tolutionof ifiii- water, aiul thus a ftandurd fluid was formed, one grain of- 
ginls. One lit- . . • i , i • n rrn • r i • i ” 

tinh I'iiit 111 which contained .j.'jj gr, ol jelly. Jins folution became per- 
w.itcrwill oagu- jb^lly concrete by cooling. In the firfi place I wifhed to af- 
certain how fmall a proportion of jelly diffolved in water wa$ 
capable of airuming the concrete flale. Equal parts of the 
flaiidard fluid and of water, f. e. one part of jelly to 100 
parts of w'ater, produced a compound which was completely 
ftiffened by cooling; but I iound that two parts of w'ater to 
one of the flandaul, i. e. one jiarl of jelly to 1 :j 0 parts ot 
water, produced a compound, which though evidently gela¬ 
tinous, did not alfinru* the concreie form. 

One of the niofl acfice precipilant'f oi'jelly i.i the tanning 
principle. I found that a mixture of 5 grains of the rtandard 
folution and of water, pioduccd a copious precipitate wlien 
added to unequal quantity of an inridi-in of galls of die lame 
flrongth with thatemplo)ed in the experimenU upon albunuMi. 
In this inflance the jelly w'as to the water as 1 to JOOO. 1 af¬ 
terwards reduced the quaiilily of jelK until it compofed 
part only of the folution, and in this cufc a confldcrable pre¬ 
cipitate was ftill prodiicoil by the infution of galls, 

A quantity of the ftandard lolulion haul a few drops of the 
aqua iithargyri ucetati added to it, but no more eife^jijpeared 
to be produced than would have enfaed fiom mixirt^l an 
equal quantity of pure water. 


aftivpiv 
ficcipiuccd by 
taiuu. 


—but not by 
0(1. bill. 
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No efftflSl wa$ pioduced bv ailHing jihe oxyuuKi.ifo of raer- --nor by ox. m. 
cury l<f the ftanflard Joiiunin. Th«? nitr<ue of lilver anJ of ™lv'nai*n”* 
DHro>muruii;e of tin wtiie each employed, and produced a very m.ot tin. 
flight and ai(nofl impercepiible opaeiiy. 

The addition of the nitro-mutiate of gol<I eaufed a fmall N. m. of gold 
quantity of a denfe precipitate wlicn ailded to ilu* u indard fo-®*'^'^ pictip. 
lulion; hut when this was fo far diluted as to contain one grain 
of jelly in 500 of water, the eil’cCt was no longer perceptible* 

Mucus, 

Animal mucus or mucilage enters largely into the conflitu- Mucus; a term 
tion of many parts of the body, and forms a conflderable pro- app|fjj*^liy^chc- 
portion of fcveral of the fccrelions. The term imieiis had mills, 
been generally emphned in a vague and nnreiii idetl lenfc, 
until Mr. Hatchet, in Ins valuable paper on the niemluaiious 
parts of amnKlI^, mlertcd in the Tratif. for ISUO, at¬ 

tempted to allign to it a more apprf priali* and licfiniie mean¬ 
ing. He conceivcN tlial jelly and mucus are only iiunlificalions 
of the fame fubrtaiioe, and do not effontially difl’ct from each 
other; he contiilers it to be enlitlcil to llie uppcHmion of 
inucu«, when it is fululrie in cold watei ami c annot be brought 
to the gt‘latin<)us Hate'*, Di. 'I'liomlon aviopi. m gcrier«il the 
idea of Mr. Hatchett, and li\s down liie lol'owiiig as the 
charavilerlfiic properties of animal miuilagc. Ii i- foliible in 
cold water, infoluble in alcohol, neitlier coagulable by beat 
nor generating into a jelly, precipitable by Ian and the nitro- 
muriate of tin+. I have been induceddfom In.* le/ulls of my 
obfervations, to form a tlilTc.'’ent opinion relpccting the icljtion 
of jelly and mucus, but I (liall d<*ter the flulcment oi it until 
I have related the experiments which liave led me to diffent 
from fuch high aulhoriiy. 

By agitating fur a fliort lime fome recent fahva in cold Munis nbtalncJ 
water, pari of it was dlllblved, and after being pjikii through *'*'‘’^** 
a filler, was made the fubjefl of experiment, being, as I 
conceived, a folution of nearly pure mut us, Bv a careful 
evaporation I tound^ljat the waler had ditfolved n'o p^ft <^f 
its wci;;hl. 

fnidii-tt, Phil. Tranli 1800. 569 and 381. 
ufoii,'‘lV. 


No 
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Effcft of re- 
•gtsntf. No co- 
agtrlj'ion hy 
luMt 

n.>r iii-t It gflat':- 
ndit 0 / cooling* 


Murni ftona an 
e>) (hr. 


RcJi^cnts. 


The Goulard ?n- 
(lic.itc^ it4 prs> 
fcncu. 


Exclufivc tcrtsj 
Mt» for jcllj, 

.iq. lith. acct. 
toi mucus* OY. 
ni. of mere, for 
albumen* 


No effeft was produced by llie addition of the bxyniuriatc 
of mercury* an/i the nitro^muriate of tin caufed only if flight 
opacity. No effefl was produced by the addition of equal 
|>arts of this folution and the infufion of galls. The aqua It- 
thargyri acetati added to tlie fululion produced an immedi¬ 
ate opacity* and after fome time a while, fleaky precipitate 
fell to the bottom of the glafs. No appearance of coagulation 
was produced by expohng the fluid for fume time to the heat 
of boiling water* nor was there any tendency to gelatinize by 
evaporating and afterwards cooling the fluid. 

I afterwards endeavoured to obtain mucus in a flale of pa¬ 
rity from another fource. For lliis purpol'c an oyfter was agi¬ 
tated for a few minutes in cold water; tlie fluid was filtered 
and appeared flightly opake and glutinous. 

By evaporation it appeared that it had diflblvcd about j-g of 
its w'eight of animal matter. A quantity of this folution* di¬ 
luted with an equal bulk of water* was employed in the fol¬ 
lowing experiments. 

The oxymuriate of mercury being added to it produced no 
effefl. The infufion of galls alter fome time produced a flight 
degree of iinbidncfs, and at length a precipitate was formed 
in fmall quantify. The aqua lilhargyr! acetati caufed an 
immediate opacity, and after fome time a denfe precipitate. 

Theic experiments nearly coincide with the former. In 
both cafes no eflefl was produced by the oxymuriate of mer¬ 
cury, thus proving the abfence of albumen. The fmall pre¬ 
cipitate caufed by the galls indicate the cxiflence of only a 
very minute quanlity of jelly. The effect was fcarccly as 
great in this inflance, where the animal matter compofed 
part of the weight of the folution* as was produced by the 
fame reagent upon a folution of jelly* where it compofed only 
Ttgs weight of the fluid. Very<%\carly the whole 

therefore of the animal matter probably confifled of mucu^^ 
the prefence of whieh was indicated by the Goulard. 

I apprehend that thefe experiments will be deemed fuffi- 
dent to cflablifli a decided and eflential diflference between 
mucus and jelly, independent of the gelatinizing properly of 
the latter, the tffecls produced upon them by the ta^'^-.-'g prin¬ 
ciple and by the aqua Jitharg)ri acetati are exai^lly opf*'lite. 
Tan is a moft delicate left of jelly, but dues c‘'/i in anv deg'ce 
aft’eft mucus. Aqua lilhargyri acetati is a'Jcl:6ate tell uf mu - 
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Cus, but decs not in'any degree afFedl jelly. The oxymuriatc 
of meacary, on*the contrary, which is one of the rooft accu¬ 
rate lefts of albumen, docs not appear to be affedled either by 
jelly or by mucus. 

AlbumeCi, jelly, and mucus, I am inclined to confidcr as Thcfc are the 
the only primary fluids which are dilpcricd through the dift’er- 
cnt parts of the body. Particular veflels or glands conlaiu 
and feciete particular fluids, which cannot be rclo'vcd into 
other fluids without decompofttion, us the hbrinc of the blood, 
the rcfin of the bile, the urce of the kidney, &c. but thefe 
are in all inftances confined to their appropriate organs, and 
do not neceflarily enter into the prefent inveftigulion. 

From the above experiments I think we may be entitled to Rpfumptlon. 
lay down, with a confulerable degree of accuiacy, the 
charaderiftics of the three [irimary animal fluiiU, and to eft.i-tv.iyuiabii'icy, .Mid 
blifli lefts by which llieir prefence may be minutely afcertained. 'P* i>> 

The rooft remarkable prtiperly of albumen is its bei cmiing '* 
coagulated by heat, a property which it retains fo far as to 
communicate a degree of opacity to its (ulutiun in water, wdien 
it forms only ri^^v '’Vcight. A foluliou of the (ame 

firength has its albumen precipitated by the uxymuriate of mer¬ 
cury, and tiiis left will iiulicale its prefence when compuling 
tvo more than mixture. Tiie tanning pnnciple, 

the aqua lilhargyri acclati, the nitrate of tilvor, and the nitro- 
muriale of gol<l, aie all tefts of the prefence of albumen 
nearly as minute as the oxymunate of mercury, but tbey arc 
lefs valuable, becaufe their efleclsare not confined to albumen. 

The iiltro-muriate of tin and alum are alfo piecipitants of al¬ 
bumen, but they arc lefs delicate in (heir operation than the 
reagents enumerated above. 

The peculiar ciiaraffcriftic of jelly is its property of be- |cjiy is knnv - 

coming concrete by cold, and being again rendered fluid by a coucirti .a 

11 T r 1 . - ? 1 . . • O’* cooliiiK mu: 

gentle heat: we have round that its folution in water retains jt, p,ecip. bj 

this property w'hen it compufes part only of the weight of t<uu 
the fluid. Tan is a ftili more minute left of jelly than of albu¬ 
men, but jelly is not in the leaft degree afl'edlcd by the uxy- 
muriate of me.'’cury, aod may thus in all cafes be cafily diftin- 
guillied from it. No effect is produced in jelly by Goulard, 
and lt;r .celj any by the nitrate of fllver, and the nitro-muriatc 
of l> , when it, is in ablate of fuch dilution. By mdhn^s of 
tar , jcdly may be c^ly detected in a fluid of wlTidi it forms 

lecuPart. , 
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Thfi prnpfr(it5'« of mucu; art? principally negative; it is-not 
coagulable by heat, nor capnblti of becoming gelatinfzedj it 
is not pm ipiiable eillicr by tlie oxymuriate of mercury or by 
tan, liut it may be (letei^eil willi confiderable minutencfs by 
tlic aqua lilhargyri acelali. 

It appears therefore dial the oxymuriate oF mercury, tan, 
and the aqua lilhargyri acelali are the three moil valuable leils. 
The nilro-murialc of tin is a lefs delicate left of albumen than 
the oxymuriate ol mercury, and is aifo in fome degreeafFefled 
by jelly. The nitrate of lilvcr appears to be a very nice left 
o( albumen, but it is obj(;6tional)le in confequence ot its being 
dccoiiipolcd 1) .• the muriate of feda, a fall x'lhtch is fuppoied 
to exift in moft <»t the animal fluids. Tlie niiro-muriate of 
gold is a drlicatc tc li of ailnimcii, but it iiLewile precipitates 

In the un.tlyfi-i of a llnid vclmh is luppofed to contain either 
albumeni jelly, or mucus, the lii ft ftep is to obferve the efte^i 
of the oxymuriate of mercury; if this produce no precipitate, 
SVC may be certain dial the fluid m rpudiion contains no albu¬ 
men. Wciniin next cmpltjy llit inlution (jf galls, and if this 
allo caufc no precipitate, we may conclude that the animal 
matter held in ioliilion confifls of mucus alone. 

I have before remarked, that the ideas«Inch 1 have formed 
Ilf the nalurc ol jelly and mucus, and die relation which thefc 
fiibllanccs bear to each olhei, din'or malerially from ibofe of 
Mr. Il.itclicU. It is not indeed without a degree of diffidence 
that I dilfenl from fo diftinguillicd a chenilft; but I conceive 
that 1 am jurtiflod by the experiments related In this effay.— 
Mr. Hatchett, in the valuable paper to which 1 have already 
rofcricd, fpcaks of the white of the egg as confifllng of pure 
albumen; but I believe that in this particular he will be found 
not perfectly accurate. • 

There is a great refemblance between the mechanical pro¬ 
perties oF animal mucus and vegetable gum, and I found that 
they ftrongly reieinble each other alfo in their chemical qualities. 
A (blutioii of gum aiabic, containing one grain ot im to 200 
grains of w atcr, was not aflefled eilhdr by the o. »riate of 
nuMcury or by tan, VVilh the nitro-muriate of tin a, th the 
nilratr^of fdver there was only a flq’ht degree of op. but 
with ilie aqjia lilhargyri accltfli there'i»:as a dt'ufe prct le 
iufbndy f<'tined» ^ ' 
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* 

Oh mufcuhr Motion. Py Anthomy Carlisle, /■)«/. K /?. S. 
being the Croonian Ltclure, icud htforo /lu* Li'^yal Society, 
yove.nber S, 1 bO t. 


(Concluded fiom Pjj-'c 201.) 


*T*HE lofs of motion ani> fenfation from Iho influence cf low Cold deftroys 
temperature, accompany each other, and the capifl.irics of the 
vafcular f)ftein appear to become contracted by the lofs of 
animal heat, as in the examples of numbnels bom coM. 

Whether the ceiralion'of inufcular atlion be owing to the im¬ 
peded influence of the nerves, or to the lowcrctl tcmpcraluic 
of the mufcles themfeives, is doubtful; but the knovsn itilhi- 
ence of cold upon llie feniorial f)flem, rather favours the (up- 
pofltion that a certain temperature is ncccfl'ary for the liant- 
miilion of nervous influence, as well as fenfation. 

The hybernating animals require a longer lime in drowning Hybirnating 
than others. A full grown hedge-hog was fubmerfed in water not ca- 

at 4S®‘, and firmly retained iliere ; air-bubbles began inUantly Expciiment with 
to afeend, and continued during four minutes; the animal wa^* hedge.hog. 
not yet anxious for it.s liberty. 7\fter feven minutes it Ix’gan 
to look about, attempting to efc.npe; at ten minutes it rolled 
ilfelf up, only protruding the fnout, which was hatlily rc- 
trafled on being touched with llae finger, and even the approach 
ot the finger caufed it to retract. AAer fifieen minutes com¬ 
plete fubmerfior, the animal ftlll remained rolled up, and 
withdrew' its ntde on being touched. After remaining thirty 
minutes under waiei, the animal w'as laid upon flannel, in ail 
alroorphere of 62®. with iu head inclined downwards; it foon 
began to relax tlw fpiiin^ter mufcle which contradls the ikin, 

(low refpiralions commenced, and it recovered entirely, without 
artificial aid, after two hours. Another hedge-hog fubmerfed 
in water at 9-1®, remained quiet until after five minutes; about 
the eighth minute it ftrelched itfclf out, and expired at the 
tenth. It remained refaxed, and extended, after the ceflation 


of the function.^; and its mufcles were relaxed, contrary 
to ' ‘ of the animal dtfawned in the colder water, 

irritabihi, '* ‘lie heart is infeparably conneflel.wiifi 
.tion. WuXMi-ver the iohalcd gas differs in Its properties 

kTOlU 
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])il^ibution of 
heat by the 
blMd. 


Cnagiil.ition of 
that fluid. 


from the common atmofphere, Ihe mufcular and r»nfible parts 
of the exliibit the change: the actions .of the iteart are 

altered or farpended> and the whole mufcular and fenforial 
f)fftems partake of the diforder; the temperature of animals, 
as before intimated. Teems altogether dependant on the refpu 
ratory fun^ions, although it ftiU remains Uncertain In what 
manner this is etfeded. 

The blood appears to be the medium of conveying beat to 
the di/Terent parts of the body; and the changes ot animal 
temperature in the fame individual at various times, or in its 
feveral parts, are always connected with the degree of rapidity 
of the circulation. It is no very wide firetch of phyfiological 
deduction to infer, that this increaied temperature is produced' 
by the more frequent expofure of the mafs of blood to the 
refpiratory inllucnce, and the Ihort time allowed in each circuit 
for the lofs of the acquired heat. 

The blood of an animal is u!u:illy coagulated immediately 
after death, and the mufcles are coniradled; but, in fome pe¬ 
culiar modes of death, neither the one, nor the other of thefe 
etle£ls are produced: with fuel) exceptions, the two phenomena 


are concomitant. 

Heat delays the A preternatural increafe of animal heat delays the coagu- 
cna|;ulation^ latioii of llu! blood, and the lall conlraflions of the mufcles; 
tions of the thefe contractions gradually difappear, before any changes 
Binfcles, &c. froni puircfaclion are manifeded; but the cup in the coagulum 
of blood does not relax in the fame manner; hcncc it may be 
inferred, that tiic Hnal contradlion of mufcles is not the coagu¬ 
lation of the blood contained in them; neither is it a change in 
the reticular membrane, nor in the bloocl-vcHels, bccaufe fucli 
contraflions are not general throughout thofe lubllances. The 
coagulation of the blood is a certain criterion of death. Tlie 
reiterated vifitatiuns of blood not elTcptial to mufcular 
irritability, becaufe the Itmbi of animals, feparaled from the 
body, continue for a long lime afterwards capable of contrac¬ 
tions, and relaxations. 

The chemical The con ft ituenl elementary materials of which the peculiar 
conibinationt of animal anrl vegetable fubftances confiA, are not feparable by 

living matter arc , . , , . , . i - r i 

tranfient, and any chemtcal proceues hitherto inttiluted, in tuch »^anner as 
not renewable, (q allow of a recombination into their tfornier ftale. Thi com- 
{Kvhtiol. of thefe fubftances appears to-he n^i'irilly of tran^ent 
duration, and the attraflions of the eleixK^it:iry materials whi di 

Torn 
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form the ^r^fs fiibilances, are fo loofe and unfettled, that they 
are all d^conopored without the inlerventionof any agent, merely 
by the operation of their own elementary parU-on each other. 

An CKtenilve diicuflion of the chemical properties attaching DifTicolcies ac> 
to the matter of mufcle would be a labour unfuited to this ^"jcfwrthTilto 
occafion ; I (hould not, however, difeharge niy prefent duty, thefe^objcAs. 

If I omitted to fay, that all fuch invelligations can only be 
profitable when elfedted by Gmple procelfes, and when made 
upon the raw materials o^the animal fabric, fuch, perhaps, as 
the albumen of eggs, and the blood. But, until by fynthetical 
experifnenls the peculiar fubfianccs of animals are compofed 
from what are conlidered to be elementary inalerial<i, or the 
changes uf organic (ecrction imitated by art, it cannot be hoped 
that any determinate know'ledge fliould be cflabliflied upon 
which the ph)(iology of mufclcs may be explained. Such 
refuarches and inveHigalions protnife, however, the niofl pru-^ 
bable ultimate fuccefs, fmeu the phenomena are neared allied 
to thofe of chemiilry, and fince all other iiypolhetes liavu, in 
their (urns, proved unfalisfadtory. 


ond Experiments tending to fupport and illujirate the pre* 
ceding Ar^nmcnt. 

An emaciated Iiorfe was killed by dividing the medulla fpi- Temperature of 
nalis, and the large blood-vclTcIs under tlie tirtl bone of the 
(feniuin. ent animjiis. 

The temperature of the flowing blood wa lOS® The hoitc. 

Spleen - - 10J 

Stomach > - 101 

Colon - - y.S 

Bladder of urine 07 
Atmofphere - 30. 

Three pigs, killed by a blow on the head, and by (he imme- Pigs, 
diate divilion of tUc large arleriesand veins, entering the middle 
of (he bails uf (he heart, had the bhxid flowing Irom (liefe 
veficis of 106, 106|, and 107®.; the atmorpheric temperature 
being at 31^. 

An ox, killed in a Umilar manner, the blood 103; atmo* An ox. 
fphere 50”. 

Th'jeflieep, killed ^y dividing (he carotid arteries, and Sheep. 
inl(;rnal jiiguiar veinsiMheir blood 105| i05, 105i”j at- 
f^nlphere \ . ’ 

Yoi. XL—Aucust, I^jO' S Three 
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Frogs. 

Fluid of dropfy* 


Experiment to 
flicw that the 
vulumes'of 
mulctrj arc iti- 
crcafcd dum. 
adlion. 


Three frogs, kept for many days in an cqukble *tmofphefe 
at 51“; iheir Homachs 62.® « « 

The walery'flnid ilTuing from a perfon tapp<^d for dropfy 
of the belly 101®: the atninlphere being 43®, and thoteah> 
peralare of the fuperBcies of the body at 96®. 

Thefe temperatures are confiderably higher than the com¬ 
mon eAimation. 

A man’s arm being introduced within a glafs cylinder, it 
was duly clofed at the end which eiiibraced the head of the 
humerus; the vellel being inverted, water at 97® was poured 
in, fo as to fill it. A ground brafs plate doled the lower 
aperture, .and a barometer tube comnaunicalcd with the water 
at the bottom of the cylinder. This u|)paraiu% including the 
arm, was again inverted, fu that the barometer tube became a 
gage, and no air was futfcTed to remain in (he apparatus. On 
the liiglitefl arlion with the mulcJes i>f ihi; hand, or fore-arm, 
the wiui ‘1 ideended rapidly in the gage, making librations of 
liv and ciglii inches length in the barometer tube, on each 
coniratlion and relaxation of the mulcles. 


Cilmpinc of fifh 
cannot bo dlcfl- 
(li nfter li^iidity 
of death. 


'J’hc renuukablc dibits of crimping fifli by immetfion in 
watir, afici the ufiial fignsol life have dilappeared, are worthy 
attention; and whenever the rigid conlraciions of death have 
not taken place, this prucefs may be pradtifed with fuccefs. 
'J'lie Ua lilh duftined for crimping are ufually flruck on the 
bead vvhc'ii caught, which, it is faid, protrads the term of this 
capability ; and the mufcles which retain this property longeft 
arc thoic about the head. Many tranvcrl'e fedlions of the 
mufcles being made, and the Afli immerfed in cold water, the 
conlradions called crimping take place in about five minutes; 
but, if the mafs be large, it often requires thirty minutes to 
complete the procefs. 


E*pcri-.i,i’iit. .Two flounders, each weighing 1926 grains, (he one being 
Two lilh were Jn a dale for crimping, the other dead and rigid, were put into 

iTthcmcimpc^'* equally fcored with a knife. After 

Ic I i citic half an hour, ilie crimped flih had gained in w'cight 53 grains, 

•bfoiutc weldin'* ” grains. The fpccific gravity of the 

wu increafeJ by crimped flfli was greater than that of (he dead flfli, but a 
crimping. ^ quantity of air-bubbles adhered to the furl'aces of the crimped 
mtdllesi which were rubbed off hefor^ weighing; this gwas 
not Uilismmabie. ' V, 
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The rpedfic^avity of llie Crimped fifli - ■> I.tOJ 

• • of (be dead fifli, after an equal 

immerfion in water • - . 1,090, 

So that the acccdion of water fpecihcally lighter than the 
mufcle of ^(b, did not diminifh the fpeoficgravily of crimped 
mufcle, but the contrary : a proof that condenfation had taken ) 
place. 

• A piece of cod*fi(b weighing twelve pounds, * gained in Other fubftance* 
weight, by crimping, two ounces avoirdupois; and atiother 
lefs vivacious piece, of fifteen pounds, gained one ounce and 
half*. 

The hinder limb of a frog, having the fkin dripped off, and 
weighing 77i-g grains, was iinnierfed in water at .‘J t®, and fuf- 
fered to remain nineteen hours, when it had become ligirl, ami 
weighed 10()| grains. 'I'he fpecitic gravity of the cunira<5lLMi 
limb ha<l inerealeJ, as in i!>e crimped fith. 

Six hundred and thirty grains weight of the fubfcapnlaris 
mufcle of a calf, which bad been killeil two days from the 
lOfh of January, was immerfed in New River water at 4.7'*. 

After ninety miputes, the mnrefe was contracted, and weighed 
in air 770 grains: it had alfo increafed in Ipecifie graviit, but 
the quantity of air*biibbles formed in the inlerdn-ial (jiaces 
of the reticular membrane made it dilHcult to alcertaMi the 


degree. 

Some of the fmalleft fafciculi of mufcuKir fibres from the Fibrils of 
fame veal, which had not been inimeifed in water, were placed 
on a glafs plate, iii the fiehl of a powerful inicrofcope, and water, 
a drop of water thrown over them, at the temperature ol 7 J-*', 

Uie atinufpin'rc in the room being jl°, d'hey inflantly began 
lo conlratl, and became tortuous. . 

On confining ihe ends of anotiier fibril with little weights 
of glafs, it conp'aCled twu-fhirds of its fiirmcr length, by 
fiinilar treatment. The fame experiment was made on the 
roufcular fibres of lamb and beef, twelve hours after the 
animals had been killed, with the like refults. Neither 


• I am informed that the ci imping of ficflt water fithes requires 
hard water, or fuch as does not fuit the purpofes of waihing with 
Ibap*. This is ftibAantlated by the praCtice of the London fith* 
Hiorgcrs, whofe e*pcricri‘.<f has taught them to employ pun3|) water, 
or what i'., tommoniy called hanl water. • 

S 2 
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bfit not itcid 
or faline waicr. 


C»ld renders 
mufclci 


Mufcles of frogs 
irritable after 
freezing. 


vinegar, nor water falarated will) muriate of ^a,"nor thong 
ardent fpirit, nor olive bit, bad any fuch effeCl upon the muf- 
cular fibres. * 

The amphibia, and coleopterous infers, become torpid ei 
34>^« At 36^ they move fiowly, and with difficulty; and, ate 
lower temperature their mufeies ceafe to be irritid^e. The 
muicles of warm-blooded animals are iimiiarly affefled by 
cold. 

The hinder limbs of a frog were* ikinned and expofed to 
cold at ‘y>"j and the uiufclcs were kept frozen for eight hours, 
but on thawing them, they were perfectly irritable. 

The fame procefs was employed in the temperature of 20®. 
and (he mulcics kept frozen fur twelve hours, but that did not 
deflroy the irritability. 

Hc. 1 t deprives In the heal of 100®, (he mufcles of cold-bioodcd animals 

mufcicsot ihcir |j,j| j„j„ the conlraAioii': of death: and at 110®, ail thofe 

itjiubiluyi _ III,- I • 

of warm blooo, as iar as ihele eK(Hirtmenls have been ex- 
tendcil. 'i'hc inulcles of warm-blooded animals, which alw'aya 
contain more red particles in their fubfiance than thofe of 
cold blood, are foon deprived of their irritability, even al¬ 
though their relative tempeialures arc prelerved { and re(* 
piraiiun in the former tribe is more elTential to life than in the 
ialter. 

Many fubltances accelerate the ceflalion of irritability in 
mulch's when applied to their naked fibrils, fuch as all the 
narcotic vegetable poifons, muriate of fuda, and the bile of 
animals; but they do not produce any other apparent change 
in mufcles, than that of the lall contraction. Difcliarges of 
cledlricity paifed through mufcles, deflroy their irritability, 

' but leave them apparently inflated with froall bubbles of gas ; 
perhaps fome combination obtains which decompofes the 
water. 

Experiments on 'I'he four fcparatcd limbi of A recent frog were ikinned, and 
znuicUs iin- immerfcd in diflerent fluids; viz. No. 1, In a pitial containing 
fix ounces by meafure of a faUtmted aqueous folution of liver 
of fuiphur made with potafh; No. 2, In a diluted acetic 
acid, confifling of one drachm of concentrated acid to fix of 
water; No 3, in a diluted alkali, compofed of cauflic vegetable 
«tkali onedmebm, of water fix ounces: No. 4, in pure dif- 
IUWw.ter. n 


do polfuns, 


and cle£tnclty* 


metfed tu liuids. 
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The phitfig were all corked, and the tcinperaiure of their 
contend was ,4.6^. ' 

The limb contained in the phial No.-l* jfter remaining 
twenty ^minutes, had acquired a pale red colour, and the 
mufcles were highly irritable. 

■ H»e limb in No, 2, after the fame duration, had be- ^ 
come rigid, white, and I'wolien; it was not at ail irritable. 

By removing the limb into a diluted fulutum of vegetable 
alkali, the routcles wero relaxed, but no iigns ot irritability 
,returned. 

No. 3, under all the former circumftanccs, rclained ils pre¬ 
vious appearances, and was irritable, but lefs fo than No. I, 

No. 4 bad become rigid, and the (inai contraction bad taken ' 

place. 

Other caufes of the lofs of muftular irritability occur in Mufcular irrita- 
patholugical leftimonies, forae examples of wbicb m.M not be 
ineligible for the prefent lubjeit. workmen wliole hands arc 
unavoidably expofed to the contafl of white lead, are liable 
to what is called a palfy in the hands and \vrlfts, from a tor¬ 
pidity of the mufcles of llie fore arm. This afF«f£lion lecms 
to be decidedly local, becaule, in many inliaiues, lu-illier 
the brain, nor (he other members, partake of (he difoider; 
and it uftened alTeds the right band. An ingeniou': piaclical 
cbemill in London has frequently experienceil tpafms and 
rigidity in the muiclcs ul bis t(»re arms, from aliufions oi 
nitric acid over the cuticle of the band ami arm. Tlie ufe 
ol mercury occafionally brings on a limilar rigidity in the , 
maifeter mufcles. 

A fmaller quantity of blood flow's through a mufcic during LcMilool flow, 
the fiale of contraclion, Ilian during the quicicent Hate, as 
is evinced by tlie pale colour of red roufcles when contrafled. 

The relardation/>t the flow of blood from the veins ol' the lore 
arm, during venaefe^lion, when the mulcles of the bmb are 
kept rigid, and the increafed flaw after alternate relaxations, 
induces lire probability, that' a temporary retardation of the 
blood in the mufcular fibrils takes place during each con- 
tra^iun, and that its»free courfe obtains again during (he re« 
luxation. Tins ftale of the vafcular fyiiem in a contracted 
mutcie, does not, however, explain the diminution of its 
•bulk, aithtough it may flave Tome influence on the iamb of a 
living animal. * 


When 
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A contraArd 
mafdi* Ik It-fs 
fenAbie. 


Moral caufcs In > 
jRupiicc the 
mutclea in thr 
iiuman fpicies. 


McnHl as well 
as miitrul ir ac¬ 
tions uny by 
Jiabit lu( line 
automatic. 


jnd then give 
little fatigue. 


Voluntary an 1 

Involuntaiy 

mukicb. 


When mufcle^ arc vigoroufly con trailed, iWir fenfibility 
to pain w nearly deftroyed ; this means is eroplo}<*dby jug¬ 
glers for the purpole of ludVnng pins to be thrnfi into the 
calf of the leg, and other mufcolar parts with impunity: it is 
indead reafonable to c\pt^, a ption, that the fenUUon, and 
the voluntary influence, cannot pafs along the nerves at ttie 
fame time *. 

In addition to the influences alread) enumerated, the human 
mufcles are fufttptibic of (lunges irum extraordinnr) occur¬ 
rences. of fcnfibU impreflions. Long continued attention to 
inlerefling silibk ob)e£ls, or to audible trnfations, are known 
toixhaufl llu mufculdr ftrength ; intcnfc thought and anxiety, 
weaken the rnuftufar, powers, and the paflinns of grief and 
bar produrc the fame <fF d fiiddi iih vs In ft tin contrary 
feelings, fiirh as the p olpi^d of iniin(diafe enjoyment, or 
model lU hilantj, give more than oitiiiur\ vigour. 

It IS a very remarkable iafl m the iuftory of animal nature, 
that the mental operations ma) become alinoft automatic, and, 
und^'r fuch habit, be kept m aftion, without any interval of 
reft, far btyond the time which the ordinaiy ftale of health 
permits, as in the examples of certain maniacs, who are en¬ 
abled w'llhout any inconvenience, to exert both mind and 
body for many days inceflantly. The habits of particular 
modes of labour and cxercifc are foon acqaircd, after which, 
tile aflions become automatic, demand little attention, ecafe 
to be iikiome, and are efteclcd with little fatigue: by this 
happy piovilion of nature, the iiabil of induftry becomes a 
fource of picaiure, and the fame apptars to be extended to 
the doiile animals which co-operate with man in his labours. 

I hrte clafles of mufcles are found m the more complicated 
animals. Thofe which are conftantly governed by the will, 
or diie£ling power of the mind, arc called voluntary mufcles. 
Another clafs, which operate without the confcioufnefs of the 
mind, are denominated invelentary ; and a mixed kind (x;cur 
in the example of lefpiratory mufcles, which are governed by 
the will to a limited extent; nevUi iheiefs the exigencies of the 

* I have often ohferved that a fmall ele^iic Hiock may be re¬ 
ceived without pain through the mufcles of the fore aim; hut I 
imagined It to be owing to the want pf power in iudi a fliock to 
inoetde the centraAion.—N. 


animal 
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ammal fecl'»ng<«*€venlimlly urge the refpiratorA' movemf'pfs in 

defpight of the ivill, STIiefe laft murdes appear to liare her 

come automatic by the continuance of habit. * 

The dfes of voluntary mufcle^ are atiaineJ bv experience, VuluaMry ac- 

imitation, and inftrufllon; but forme of them are never taileil 
. .. , , ed«c« i-#B fhe 

Jiito adion.among Europeanc, a.s the miiicies ot the externaJ^iivaitiiuary arc 

ears, and generally the occipIl«-^ronta!i^. 'I'hc pnriely invo* ■ 

Itintary inufcles are each aclerl upon by dinVicnt fubiUnecs * 

which appear to be thev peculiar tiimuli; aiul thefe itiuiuh 

CO.operate with the feniurial influence in producing ,their iCon- 

tradlions: for example, the bile appears to be tiic appropriate 

ilimulu.s of the mulcular fibres of the alimentary ranal below 

the flomuch, bccaule the abfence of it renders ihofe paffages '' 

torpid. Tire digclled aliment, or perhaps (he gii duo juice in a 

certain fiate, excites the floiuach. I'he blood fiiinulaies (he 

heart, light llie iris of (he eye, and met hanical predurr' h-eins 

to excite the mutcics of ihc oefophagus. "J'he iidt <':iule may 

perhaps be illuftrated by (he inftances of cuinprefiion upon 

the volunlar\ mufelcs, when partially coniraded, of whicii 

there are many familiar examples. Probably ihei nm.'cles of 

the oflicula auditus arc awakened by tire tremor^ oi found; 

and (ins may be the occafion of (he peculiar arrangement ob> 

fervabie in the chorda lynipani, which Icrve.-. thole itiulclcs. 

Thclu exlrancou.s (tiinuh Teem only to ad in conjunction .Stimuli fnem tn 

W'ilh llie reiifoiial power, derived by thole niulcies from i|,y fcnfoiiiil 
• ■ ■ 1 / I n' 11 -11 1 power in fume 

ganghalcd nerves, betaiile the pallions of tue iiiinu aJter the rdpeft refem- 

mulcular adions ol the heart, the alimt-nlary canal, ihe rclpi- Uicpuf- 
ratory innfcles, and the iris; lo that probably (he relptclive 
flimuli already enumerated, only a£l lubferviemly, by awak¬ 
ening the attention of the Icniorial power, (il (hat cxpieinou 
may be allowed,) and thereby calling forth the nervou.« tn- 
fiuence, which, from the peculiar organization of the great 
chain of lympathetic nerves, is efiecled without conl'cioufnefs: 
for, when the attention of the mind, or (lie more inlereflinjg 
patlions prevail, all the invdontary mulcles adl irregularly, 
and unfteadily, nr wholly ceafe. The movements of Uie ins 
of the common parrot, is a ilriking example of the mi^xed in- . 
flucnce. 

The mufclcs of the lower tribes of animals, whieh arte often Lower tril-e* of 
entirely fupplied by ner\'’es coming from ganglions, ajjpear 
this dafs; and thus the animal motions arc principally fegu- 

lated 
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fated by the external (limultf of wlitdh the cccarteiice fcema 
to af^eo with the antraal necetliiics: tut thO extenfive liltir* 
trations winch'comparative anatom) affords on this point, are 
much too copious for any detail m this place. 

The nervous Ttiere are two ftates ot mofclcs, one adlive, which is that 

Muttlntiy contrafilon, the other, a Hate of ordinary tone^ or relaxa* 

through lift, tion, which may bo confidt red paffive, aii far as it relates to 

* the mind; but the fenlonal or nervous power feems never to 

be quiefcent, as it refpc 6is either the voiunlar) or involuntary 
mufcles during life. The )ie]ding of the fphin^lers appears to 
depend on their being overpowered by antagonifl mufcles, 
rather than on voluntary relaxation, as is con.monly fuppofed* 
1 have now finiQied this endeavour to exhibit the more 
recent hiiiorical fa£ls coiine6cd with niufcular motion. 
Coiiciu£oo* It will be obvious to every one, that much remains to be 
done, before any adequate theory can be propofed. 1 have 
borrowed from the labours of others, without acknowledge¬ 
ment, beeaule it would be tedious to trace every fa6l, and 
every opinion to its proper authority many of the views are 
pcihaps peculiar to m)relf, and I have iddueed many general 
all iinpiions and conclufions, without offering the particular 
evidence foi ihtir eonhrmaiion, from a dtfire to keep in view 
the Kmembranee of rclrofpc^ive accounts, and to eombine 
them with intimations for future refearch. The dire cultiva¬ 
tion of this inierc fling purfuit cannot fail to elucidate many 
'' of the phenomina in queftion, to remove premature and ill- 

founded ph) fiologtcal opinions, and eventually to aid in rca« 
denng the medical art more beneficial, by efiablifhing its 
doflrmcs on more exlenilve and accurate views of the animal 
economy 



iAc Jfeq/iire of MexHuwu, Power, In a Letter frot^ 
Mr. C. HoENBLOWER. 

To Mr. NICHOLSON. 

Dear Sir, 

llulifjief I foroebody jyas feconded *roy motion 

cwHcerning horje^cnoti^ End I hope the fulyeCl will not be dif- 
“ ^ miffed 
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milTed uniil «i hat pafTed the unanimous an'eni of both Ibcorelic Meafureof 
end pruAical meolianicH and I muft here expreOi my acknow-^ ^^^^ pwwt 
ledgments to Mr. Gregory for his improved ineihod of dticid- 
ing the qucflion. It isof abfolute importance, that iiie draught 
be in a circular dire£iion, and alio that the radius of the circle 
he given; far no portion was ever more demonffrahle than 
that the le(s the radius the lefs can a horie (whole tides are 
equal) exert his faculty ol' tra£lion. 

But I mud Ix^ leave U> ufe a little freedom (in no wife un- 
bet^jming, 1 hope.) in adverting to what Mr. Gregory in 
conjunction with ProfelFor Robilon has advanced on the fub- 
jec'l f>i Me. Smeaton’s mode of defining mechuidc povitra and 
tnechamcuL rffeti : and I am furprifed that among men of talent 
and ailiilutty (here can be a difference of opinion. It Teems 
to me, that if any rcafon can be found, it mufl be that we do 
not underdand ihe lubjfCl, and, perhaps I may give a decided 
prooi of tl in what I diall advance concerning it. 

However, J am fure dial when a bail of cail iron, of twenty 
inches diameter is elevated by means of a pinion and wheel 
connected to the Tides of a pair of dieers, and left to hang 
there a little while,—if 1 rut the rope that hidains it, it will 
fall freely a certain height, in a certain portion of time, and 
would dafli a faulty cylinder of a deam engine in picceum 
And I am fo well fatisfied that there w as a c ertain tendency 


in this ball to fall towards the centre of the earth, that 1 need 
not take a moment to examine the tiuUi ol it; but that the 
dedrudion of the cylinder was occafioncd hy the fiall falling 
from the point to which it was raifed, (Ikiw it was railed is no 
part of the fubjeci.) Then I fay, that if the boil liad not 
fallen from the heigiit it was, or if the ball had not been fo 
heavy as it was, or if it had had its velocity retarded by any 
means, the C)^inder would not have been broken. I will 
add, that had this ball been a true fphere, and the cylinder 
had not been there, but a certain curved furface in its place, 
which fhould have received tlw ImII to prevent it impinging 
in the line of defeent, it would have been turned out of ill 
courfe conformably,to the nature and pofition of the curve: 
and all that is above common apprebenfion in this matter, is, 
that while the ball was falling, its velociiy was increafing 
‘every infianf, and tha^ when it met with the curs>e it gave 
it an horizontal courle) it would proceed with uniform f’elocity 
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Me^urr of (wtce the fpace Ihroogh winch it fell, alflowing- the fsune 

orWflt* horizontal courfc as it l/*fd in fulling iti»perpen- 

dicuiar height,* and that its tendency is to continue that courfe 
for ever. 

From this (laiement of the law of bodies in motion, (fo &it 
as it goes) I think we need not be very diffident in faying, 
that it is from fimilar fa6ls, (though ids philofophically obferv* 
ed) that we obtain our primary ideas of motion. ' The apple 
failing from the tree is a very good .inOance to the point, and 
it would not require a very extraordinary ftretch of genius to 
apply fuch an accident as that to any thing like the pile 
engine, (lamping prefs, &c. 

/ But there arecertain fpecutalive mechanics, who intheirmode 

of accounting for effects like w iiat are here (I dled, have chefen 
to adopt terms of a very different import, and for fomc latent 
roalun wifli to keep gravitation out of fight. I'fie writer of 
the article Dynamics in the Supplement of the Encyclopedia 
Britanniea, calls it prefTure, and by his way of philofophifing in 
the explanation of the meaiure of mechanic power, has (in 
my opinion) laboured to make it as in)rterious as poflible. 

I mufl for the fake of thofe of your readers who have not 
the work to refer to, quote a few paffages now and then from 
the abov'e popular work, and here 1.would refer them to 
the article on Machinery, where he begins by dating, that 
dilfercnt notions have been entertained on this fubjccl by 
Leibnitz, des Cartes, and other eminent mechanics of the fall 
century, and adds, »' ihaijomv of the ?n'>Ji e/ntnint prtiHtlinners 
of the pre/ait limes (for we mujl invluuc Afr, Smeut’in in tfte 
number) hare Jiivai nieaJUres of mechanical poivcr m machinery, 
which tee think inaccurate, and tending to erroneous conclufians 
and maxims.’* 

He then proceeds to explain and demonflrate the (rue 
meaiure of mechanic power, and he begins by fiippofing a 
man preffing uniformly on s mafs of matter for a certain timei 
and going on with the fubjed^akes occalion to didingnith 
between the weight of a body and its htavinefs / and, towards 
tbe latter end of that fet:1ion he comes Iqfome fort of a con« 
elution of the *iubjefit, fo far as to fay what is (he real meafurc of 
mechanic powef: 1 fee 1 mud make endlefs quotations if 1 
regard th| very letter of his ly-gument, but I hope 1 Aiali be 
' excttfed j however 1 wUl quote the lad paragraph verbatim, 

• Keialing 
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Rplaling to*lhe ^re(**Hre of tlie man juft njcnlioned, Im fayR.Meafint of 
** but lifrther wcfkno^^yl that thiii prefture is rhe *•*'**' 
we have tio other notion of our own toice, and our notion ol 
gravity, of elaflicily, or any other natural lorce is the fame. 

We alio know, that tim continuance of this cxeriiori falignes 
tmd exhaufts our ftrengili as coni plot ely as the moft violent 
motion* A dead pull as u ii« called ol a lioife at a poft fixed 
sn (he ground, is a uluul trial of his ftrength. No man can 
hold out his arm horixonialiy lor muc h more than a i]uarler of 
«n hour, and the exertion ol the lail minutes gives the moft 
dinreding fatigue, and diiables the Ihouldcr for action for a 
■conlidi-rabU; unic alter. 'J'/ux a therefore an expentUlare of 
tnechmical (tnwtr in ihe jividl pt imitivcjenje of the word. Of 
this expenditure wu have an exact and adeipiaie elfcet and 
tneafuro in the quantav ol nuvion produced, that i> in the 
produd of the quanlit> ol matter bx the x’elocil) gi-ncrated 
in it by this exertion. And it mutt be particuLriy noticed, 
that the nieaiurc is applicable even to cales vshcre no motion 
is produced by the exertion; that is, if we know that the 
exertion wliieb is juft unable to flarl a block of Hone l)ing on 
a fmoolh pax'ement, iiut would dart it il incrcab-d by the 
fmaileft addition, and if we know that thU xx ould generate 
in a fecond 32 feet of velocity in 100 pounds of matter, we 
are certain that it w'as a preiTure equal ui the xveigbt of this 
100 pounds. It IS a good meafure, though not irumediate, 
and may be ufed wiliiout danger ot miliake whem xve iiave no 
either.*' 

1 fliould not have quoted fo much of this fe^ion, if it had 
not been that 1 think it contains an unequivocal mlerprelaiion 
of the writers notion of the true mcalure of mechanic power, and 
at once exhibiting, in my proud opinion, the fallacy ol the 
doflrine in ro^o. What! ftiall mere mulcular exertion, 
whether of horfe or man, be cHeemed even an auxiliary to 
gel the conception of the nature of the tiling; bow moch Ids 
thmi (hall it be fel furtii a« the thing itfeH7 In pcrfefl con* 
fonancewith this writer, Mr,Gregory, page 152, Philofophical 
Journal, Voi. XI. f^ys, fuppofe that a horfe while Handing 
ftitl, fuftains by means ol a rope and limple fixed pulley, a 
mafs of an hundred weight, and thus keeps it fufpended at 
-'tlie top "of a well for* the fpace of a minute; nuither the 
aininai nor the weight moveE; bat ftiall we lay, in cur/formdy 

r 

, * Ariide Machinery, Supplement, 4ih fee. 
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Meafure of a» il woukl feem Mr. Smealon’s meaAire, lIiEt rhere » nH 
power pQ^^f expended) no effeil producor^I Ofl the comrary we 
know there is^ power expended) and that eifeA) if^ufikwntty 
long continued) would cornpletefy tire the horfe. Then let 
lit have a pqfi inilead of the horfe, and furely (hat will 'not 
tire, amd what wrill be the confeqttencc then ? why then there 
will be no power expended, aitd no effed produced ; and I 
beg leave to afk roy opponent:!, what is the power expended 
when a horfe or other animal is (daced there to futiain the 
weight? is it any more than the expence of nervous or 
mufeutar aflion ; and has that any analogy with a weight 
defeending through a given (pace, either uniiormly or ac« 
< eelcrated ? and, 1 atk again, what is the efb-ft produced more 

than what is produced by the pod ? the horfe does but keep 
the weight from dropping into the well, and the pod will do 
the fame ; indeed you may fay, that uhen you hang up your 
hat, that the pin w'hich fudains it, prevents it from falling, a$ 
does the horfe the mafs in the well, and that therefore there 
mud be feme power expended on the pin* 

It is really difficult to be grave on this occadon; but I feel 
myfcif redrained by (he magnitude of the fubjefl, and its im> 
portance to the community. ProfeiTor Robilbn fays, when a 
man holds out his arm horizontally, the exertion towards (he 
end of a quarter of an hour gives the mod didrefling fatigue, 
and then fays this is an expenditure of mechanical power, 
which 1 Iball lake the liberty to deny for (he prefent. But is 
it inch a mechanical power as Sn)eaton\s, or in Hnc, is it a 
power made up of a mafs of matter moving with any deter¬ 
minate velocity either uniform or accelerated? If the learned 
PrpfefTor intended to familiarize the dodrin? to people of 
common fenfe, he could not have chofep a more indirect and 
perplexing example. ^ 

But let os attend a little lurther (o the fubjed in the fourth 
fedtion of the article Machinery, Sup. Ency. Brit. There he 
fays, that when a man fup^rts a weight for a fingle in- 
ftant, he certainly balanc'es the prell'ure or a£lion of gravity 
. n that body,” by (he way here is a great want of prec'diun 
in Uie cxptelBon, ** prrffure w a&ion gravity as if ib^ 
Were iynohimous terms, whereas prejfure certainty dtmoles 
repu(fim^if the term will bear any definition at ail, and to 
explain the Icmd gravity if it will trot admit of oitraStion, 1 am 

fure 
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Ibre it cann»t be called repulfion, but to proceed, ** and 
continues thi^ a£Koii aV«Iong as he continues to fupport it, cBt6t, 
and we know, that if (his body were at the enc^ of a horizon¬ 
tal arm turning r^und a vertical axis, the fame ^rt which the 
man exerted in merely carrying the weight, if now exerted OH 
the body by pufliing it horizo^ally round the axis, will gene- 
rate in it the fame velocity anuch gravity would generate by 
ks falling freely.*' 

A more erroneous propohtion was never introduced to (he 
theory or pra^ice of mechanics. What, is iheni no diHbrence 
in a man carrying a load on his fliouider, and patting it into 
a truck > or to come nearer the Profeflbr's propofition, let the 
man who has to carry two hundred pounds (or one mile be 
permitted to lake the weight .from his (boulders, and reft it on 
the arm of any thing like a liotfe wheel, perfectly detached 
from the mill gear, let the gudgeons be oiled, aiul then j^t 
him ” piijh” it hori:£untally round ttsas^is until he has travelled 
a mile. 

Now without adving the man which he likes beft, let us Ice 
what he docs by placing his load on the arm of the horfc' 
wheel, anfl pufhing it round. Why, he tcriainly overcomes 
(he additional friction winch his load lias added to the weight 
of the wheel, and that is all, and if you will let us have 
gudgeons which have no friction, the man need not to walk, 
far to piidi the hori?,ontal arm into perpetual motion. 

But now for the monftrous conclufion by this propofition. 

If the man’s exertion was employed to generate motion in- 
Dead of counteracting gravity, he would generate during that 
minute the fame motion that gravity would; that is 6()xS2 
feet velocity per fecond m a mafs of 30 pounds. There 
would be 30 pounds of matter moving with the velocity of 
1920 feet per ^fecond. Wc would exprefs this produdion 
or elfed by 30 X 1920, or by 57600 as the meafure of the 
man’s exertion daring the mtnole.'^ 

Here is evidently a typr^graphkal error, fiemd for minuie, 
but when we admit fuppofitions for the fake of illafiration, 
there ought to be feune conformity in the fappofition lo (he 
£a€t it is intended to iiiufirate: then [ would aft, where’s 
the man who can generate 32 feet of velocity in a mafs of 
-60 pounds in one fecond Mo be fure he can let it fillia fecond, 

|9ut he cannot carry it 32 feet in a fecund ; buirhe feys* ** we 
4 would 
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Meafurc of woiild exprcTf the, prodM^tioi) or by a0xl920 or 

orcWa * *’*”"**^ 3760as the tDearure of the inaa^*ex«y‘.Ion dcring tbe«minute.*' 
Sir, it is more than even one of Bfulion and Waits-’ horfes can 
do.—Well tnay he fay, •* fuch an exertion will completely 
exliauft u man’s flrengih.” 

He tlien goes on to confide^ “ tnnre narraxilj/i what a -nian 
really does, when lie piTfbrms Mr. Stnealon allows to be 
the prodiidbon of a mealurable inecliaiiical efre6l. Suppofe a 
weight of .'iO pound K hanging by a«cuid which pafTes over a 
pulley^ and ^hai a man taking this cord over his tlioulder, 
turns his back to the pulley, and walks away from it, we 
know that a man of ordinary force will w alk along railing thi.s 
/ weight at the rule of about fixty yards in a mimiU*, or a yard 

in every fecond, and that he can continue t(» do lliis for 
eight or ten hours (rum day to day, and (hat lids is all he can 
do without (iiligtic. flerc are 30 pounds raifed unilormly 
180 feet in a minute, and Mr. Smealun would rxprefs this by 
30 X l^'O or 100, ami would call this the meafure of the mc- 
cbunical efi'ed, and alio of the expenditure ut power. This 
is very dillerenl from our mealuro 37<)00.”—Yes, but I hop^ 
not the lefs conciulive on lliat account. 

It is w'liolly incoinprehcnlible to me why thofe men (who 
have certainly a right to controvert any propofition which 
appears to them erroneous) Ihould take up the fubject, aduming 
points which tlie dodrine advanced by Mr. Smealon has no¬ 
thing to do with, ll is dear that all this animal exertion 
comes ut lad to the law of bodies falling in accelerated 
velocity, which -Smeaton allows to be a dtfiindl cunlideration, 
as lie fays, “ if the weight defeends quickly, it is fenlibly 
compounded with another law, viz. the law of acceleration 
by gravity.” But how incoiiftlienl is it to go aboat to eluci¬ 
date the taws of bodies in motion by the action of a man or a 
horfe. What is the expenditure of animal power but a wade 
of what has been ufually termed by anatomids nervous 
fpirits, or perhaps an inceptive diforganizalion of the cod> 
ditueut parts of the ligaments and mulcics ? in drort, we may. 
compare it to contradions, iiiflaminatioi^ and gangrene, but 
Jiievcr to ilyd momentum acquired by a l)od> moving through 
, 5 .'^ a, certain fjfiace in a ccrlaiu time. It is remarkable, that’'ad 
// this is about that of w’hich 'Mr. Smeaion *has nevai. 

faid a evs^cept in his illudcution of the mechanic power 

necelTary 
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neceflary to ^iveveloi!)(l^tb henvy bodies, where he fuppofes 
a man ptfQiing an Troit an eKtended plane, and this not or etfeft. 

to try his mufcular I'orce, ot Jo fee what he cdh do without 
tiring, but merely in elucidali\i of the doflrine he fels put 
with. 

I have not time at prefenyto purfue the fubje6l loathe 
extent 1 wifli, and to enter>m the ground of the mtUake of 
this great man: nor let it bo imagined for a moment that 1 
have availed myfelf of In': cverlading abrence, to end in 
quedion what he has advanced in refutation of a fnppofed 
error. It; would have remaitjodas it was unto a ditlant pcriorl, 
had it n<)l been, that I (be Mr. Gregory adv'ancing the fajne 
opinion, which no doubt lie* will «!cfciui or deferl. 

I am. Dear Sii, 

^'our obedient Servant, 

J. C. IIORNHI.OWI R. 

If Mr. Gregory rtiould read this, I Hull be ghul if he will 
(et me right as to the ideniiu ot animul excruun and mechanic 
po'xer. 


VII. 

yin InrcJUsrndon of all the Changes nf the variable Star in SobiijJ i’.. 

ShitiJ, Jhim Jive Years Objervutinns; exhibiting its proper^ 
tional illuminated Parts, and its Irregularities nj' lintahnn; 
leilh Confectures lejptcling uncnhghtrned heavenly Bodies, lift 
Kdwaro Pjgott, Bj'fj, Abridged fiom the Philojhphital 
■ TrunfafUom for IS05. 

TurO anlhor begins his memoir with an inveHigalion of the Thr v.ir.n>> 
periods of change in the variable flar in Sobielki’s (hield, of •'> !> 

, ° Aiiclc)^ ievs<ivCta 

whJeh llie rtghl arcciifion was 279® 9and ils dedinaiion on itf axi* ia 
foulh 5° 56', for end of June* J796. Its rotation on it» axis 
in 1796 was eftimated at 62^- days, from a mean of ft* obfer- 
vadons of its greatetl and lead brightnefs. In the prefent 
paper he gives about 26 finiilar determinations, moft of them 
-the refults of very accurate obfervaiiuns made in the year 
1796, 1797, 1798, 1799, and 1801. from atll ihcfeWuiti 




The places of 
foil and lead 
Wightnefs do not 
equally divide 
the Aar's cii-> 
eomfeiejicc; 
they divide it as 
7w9> 


Other variable 
fiar» arc (iinilarly 
aficdlcd. 

The ImTiirious 
parts are the in- 
feives variable. 


VARIABLE »TAKS. 

H DEAii found UiAt the .biHweeiin ilia period# 

change, as deduced from if# were muofo .greater 

tiian thofe deduced from its leafb^iHumiiiation. The former 
gave the wean period 63 d( ys^'and the latter 39|; indAhe 
mean of thefe, namely 6'1| (j(i)s, agreeing with the former 
determination to ^ day; Ts as nrar as could be expe<5led in^b- 
fervations of this nature. 

The audior in llie next place proceeds to examine feme 
other id the changes lo which (his ftar is fiibjefl. By tabulated 
obfervations through the fame feri'.:s of years, he finds that the 
time of (lecrealc, from the middle of its lull brightnefs to the 
middle of its load, is on a mean of 34 days; and (hat the 
time of its incrcafe, irom the mu-dle ot its lead brightnel's to 
the middle of its full, is in like manner only *2.1 days. 7’he 
film of ihefc numbers arnouniing to the period 61, ftiews their 
probable exa6tnefs. T'trele compared and i-otnbined with the 
former determinations ol I79o', give a mean of the whole 
33 -j- and 'JD — days, y^s it thus appears that the time of 
the decrcafc is longer than that of the increale, it follows ol 
courfe, that the places of the lull artel lead brigiitncTs are not 
fituated lit ihe dillance of half the circumference from each 
other; and the like circutndance Mr. P. affirms is found to 
be the rate with mod, if not all the variable dars. 

'J no next particulars to be review'ed were the durations of 
its bright ni ls without any perceptible change, while at its 
maxiim'.n. and minimum. Thefe determinations required a 
tolerable iuccrellion ol obfervations ; where that is not the calc 
be has omitted them in his tables From thele it is found in 
general, that when the degree of brigbtnefs at its maximum 
is lefs than ufual, and its minimum not mwiib decrealed, the 
changes take place but very ilowlyf and canttot be fettled with 
ntuch accuracy unfefs the j^^ijperyations luiv*^ been made fre¬ 
quently and with great aileit^qb He accordingly pafles again 
over the firnes years, (iuriwiDg the dates of tU magnitudes 
wJien at its full tirighinefs, andnllb when at lii lesift^^righl- 
nef$, he ta^lates at the end of the fird. pari of bis paper* 

changes tl)#t have been examined. Tbe word! 
or compartment deferibe themi in thefev 
ebnd oo|(itij|ip;^^ prefent refulit are exhibited; in tbe third are 
the refi^iwthe former" obferi^tu^^ and in the tiH column 
is m^n of both computi;^ pra{>brtiooaUy« accordieg 

Humber of obfervations of each. 

i ’ ’ if 
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Rctalion on ih axis - 
Dttra(ion of brighlncf's, at ij^niTX- 
itnam, wilhont anv pcr/rpriblo 
cbang« - •' 

DtUOt when it does not attXji its 
utuat brighlnefs 
Duration nf brighUtct's at li^; tiiinl- 
mum, without any perccylible 
change _ - . . 

DiMo, wht*n it does not dccrcafc 
‘ lo mrch as idual ... 
J^ccreate in timr, troiii the nnd'ilc 
of itsUiIl biignlDol-. lo the in 

ti( Its Icaii - _ . - 

Increatrt in tinn-, •’.om the inrMIe 
ot its leall brightnels to tlm 
middle ut its full . . - 

I xlrcrncs of its different degree 
of briglitncis • with a itjonii oi 
its uluni x’ariaiions 
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The author having thus fel(i(>d ssuh ri>n;i IcraliV- [irsrifion rf'anjrJ m 

. „ , , • . , n i th',* liirtijniiu-i. 

thcle fclTcniird variations ot ll.e ffar, piotvecU to exaniint* Ionic »ncj(ion 

of it> otfiej phenomena, parlicufady one vsluch is conunnii to the rf'iwls 

iTioli of the chaiv’caWc flai s, and likewife in fome degree 1',filer/tora"e«li 

oiir fun, namely, that the limes of tlieii periodical returns ol Hthcr. 

brightnefs arc in general irregular,—a circumflance fo inte- 

reflirg ns to engage our nllcmion, and which induced Mr. P. 

to make ilie fiic'jeffion of oblervaiions, in the h»pc of diho- 

X cring its nature and catifc. view he htts proceeded 

to i.ihulate the feries of yearjii liirtfit to afeertain the apparent 

rotations' in days from the obferved middle iimea of its full 

brightnefs, and uifo from the obferved middle limea of iU 

Jeaft brightnef-, for Ofigle perhids. From thefo it gppitttt 

tbat^ihe periodical return!: offerightnefs are untHimmonty ^uc> 

tiiating, and that tlfe diirerences between the eniiildMii^are 

vciy-pdniiderabie ; to account for which he offers 

^Tol. XI.— -AwGuaT, 1303. T ’ ing, 
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few plaufible cob* 
' artfilK^llrw tl^ obfcrvations 




tof ixplaosiioiii, 
je^IttfeR, andi fooMs infer 
themfelves 

Affamei pofi- I ft. That body of the are dark and folid. 

”"1‘. - „ 2d. Tbetr real rolationi onfjlheir axes are regular. 

J« Inc itJiaS crc ■ t • a* 

opak^ ft. They 3d« That the fiirroonding Vncdium is by times generating 

^**0 abforbing its luminous parti in a manner nearly 6milar 

luinioous ai'- ‘ to wliat has been lately fo ingeni rufly illufirated by the great 

pearanceis yiveftigatur of the hcaveok. Dr, f^Wrfeht J, with regard to the 
caured by an at f j , ^ , 

mofphere l.kt atmofpherc. 

that of the fun 4th. That thcfc luminous pai titles are but Jpanngly dijptr/ed 
parww*ljpa^***atnxdphere furrounding the sariable ftar of Sobiefki. 
Tingiy difperted appears trum the ftar being occanonally climinitlied to the 6.7 
trtau^^n***** magnitude, and much lels. July 170), it was of the 7lh; 

September 1 j, 179S, and Auguft 9, IR03, of the9thp ;/ 7iot 
iniifihle, (See Table VJI f ) Dock not this indicate a sery 
fmall portion of light on its ihukened /umifpluie f 

5th. And may vse not with much plautibiliiy confider fliem 
as fpots, fumewhal circular, or of no great extant > lor even 


S ;. probably 
hwil patches i 


on Its bnghttil hmif^iheit the duration ol its iull In Are i«, on a 
mean, only 9[ days ol thi <>i, al (ml'one-lixlli and J of Us 
arcumference. (See Tabic Mil page 1 to ) The climer- 
Aons llierciore ol the parts enlightened fee* i much circumo 
fcribed, and can be tolerably cAimaled, and confequeritly 
may be repreTented sery Imail, paiucuiariy il the ptnierjul 
iljffeti of a littU light and tJu length qf tune a bright fpot ib re^ 
roaming in view be lake n into confidtration. 

6. Changeable 6th. And a further ground of prefumptton that ihofe pnn- 

in their nature: bnght parts are but Oight patches is, that they undergo 

ptrpttual ckunges, and aifo that fuch changes are very vifible 
to us, lur moA probably they would he impereepliblt, were 
not the bright parts conttailSbed by conAde^abie intervals or 
diminutions d light. * 

7. And<iediicibk 7 th, and HUU We MNiy obUun Tome id^ of the rdHtne 
Amjlw fu^utUion or tniervuU between ihefe bright parts, by the obferva- 


e The reft of the paper it given without abiidgemcst, and the 
pusher hirofelf fpeaks in the Arft perfon 

t The anthoi 'tfeia to his tablet in the Tranfa^lions, of ^ich 
the ab^gtd tefuit has been heic giveih. 

lions 





IB STARS. 


HUS 

Ikns of RS lher«fiy 

changes and 

iratge 13S; and Phtl. TraiuN&r. 1797.) ' ‘ 

I liave ^led pradically <rf the abbiw fuppofiti<»s»F-*ppd*»^sdtli 

by placing fmall white fpotsR dark ff^re, which being* ^*'*^*“* 
revolved round reprefenled jihe various changes as nearly as 
could be exposed: procejf^g tl^efbre with thefe and other 
eonfideratlons, I iball mat|e ideal drawings of the liar with the 
fmall inuniinaled parts irAus almo^phere* and apply to them 
fume of the a€laal ubfervattahs from both the preceding tables, 
having ajways in view that euh period may, more or lefs, 
require a diiferent dtfpoiili^ of (pots, in ctmferiuence of their , 
coufiant changeability. 


JJi View, 

PlateXIII. Fig. I. AB, the Aar's polar axis, round which VIpw of the Av 
its rotation takes place in 62 days from C to D. br^tne^^ 

C P, its equator, the 360 degrees of which being revolved 
in 62 days, gives nearly degrees for each day's motion; the 
brighteA part or fpot is reprefented as centrally facing us, 
and accordingly (hewing the Aar in its grealeA luArc. Were 
this bright fpot and the other parts to remain unchangeabkf 
they would after having completed the revolution of 360 de> 
grees, or 62 days, (the Aar's rotation on its axis.) appear 
again as at firA, and at every return.continue to give exaft 
periodical tiroes, as was nearly the cafe in 1799, between 
AuguA and October, (fee Table IX. p. 142); but if the fpot 
becomes obfeure, and another brightens up in a different 
place, this latter will make the A,ar appear at its next full 
fpienduur either (ooner Of later than the t.c;al rotation accord¬ 
ing to its portion, thus, 

^ 2d 

Fig. 1. A brightnefs hitvi||g been (bewo by the fame Anomaly inm 
fpot, it afterwards lofes its li^t/aiid another as bright is 
duced d days motion (or 29 degrees) prebedmg it at £, fee a^weotly tbort 
Fig. 2. This latter, when turned centrally to lb« eurib, wiH 
apjH»r 5 'day$ fooner than the former one, now ibToured, j[henb 
natked P.) and (pow (he Aar at its full luAre, making the 
rotation 57 days inAead^of 62, wbItA was t|i« 1796$ 

' 'fht^oS^ved revolution between September 17 and^jSpvems* 
befu. (See Table IX.) 

T 2 .5*^. 
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Another eiufing . FJg. 3, Will now Bpptya^4w)^' #» of too gffat 

rcntlylwjg^** It^ngth, that ol ^2 day*: tho Hp^m alone ImvIiI}' Rvsvvn, ui 
thoi/jlar in tlK foil ItoAre, its difappears dunufif tlie revo> 
lution^ and another brightens v irlh ten day<t (or 5t$ degrees) 
follnvdng it at H $ when et retuyS^s to lace us again in 0*2 days 
it being obliterated, the (lar wtd appear obfeured, and not 
recoveritsfplendour until the new l^^gli'ened part H becomes 
central, whidi being ten >daye latei '‘^ian the pofition lA which 
«t was feen, makes thorevoluin .1 72 days tnllead of 62« as 
waaobferved between July Hi id September21, 1801. (Sec 
Table tX.) In the above cate Ih' nlterations took place while 
behind the flar, otherwife foroc irrcgiilanlies would have been 
perceived, as will laler be noticed. The fan/ rcafoning with 
proper alterations will, I appu^hend, iKcounl for the other rr- 
voluliotis, yet I Oiall loon again rciumc the iubjccl with te- 
gard to a jt.ue» of the greateft irregularities; at prejent lot us 
proceed to take a lew views of the intervals of its Icajl In //il- 
mp>f which, contrary to mv cspeflBiion, I 6nd much mote 
difficult to explain (lian tholi* of the full, although the refuUs 
diiagree lefs among thenjlelves. The darkened fare of the 
(far is here rcprefented with a few fmail changeable bnght 
Ipots, placed in general at a proper didancei fo as to keep up 
an uninlerriiptcd iucreale and derreafe ol light with regard 
to us, and aic alio made to corccfpoiid with fescial other 
obfervations. 

4rA rttxj. 


Greateft period 
rxptained; be« 
tween intervals 
ot leaft bnghu 
ncUm 


Fig 4- is lo explain the greateft interval ol Tk da\', 
between July ilh, dnd bepterober loth 1799. (See Table X.) 
The darkened bemifphere here exhibited ia its wimwawi July 
«kth, with the following fpot^ W nearly gone,oir, next a Irrail 
one It tl^ auedher P ol a fize» preceding the (eutre a 
day or tw<v (or a few dcgree«,.(and laftly a fjright one at D, 
juft appearing. During the fotAtion. D lofing its ligbkand the 
P beqomiug mitch hightcr, the ftar at us next return in 62 days, 
{U firft pofition, puft of coarie appear much brighter, 
(geediigiS) but by the retiring of load P continues to din>i*> 
a)lh ittlufto^ UH the appearance of tame largo (pot from the 
besoirphere; which takmgpbice 12da)sailerwarasr^iK, 
' t^beo this time is added to the 62 already revolved) make^the 

revolution 



STARl. 

ntduttoA 4r74 dA;^l!j^f«al|ilMCl t a view ol a fliortioU^ 
yajl( for the be taW^ bjetween AuguH 

21ft Od<ftfor 16th JSOl^{See Table X.) * 

&th \tw, 

The ieaft brightnersi or U reprefented by iig< t€»& bnjhtacft* 

wheti the bright ipots^ ahiyjfat each extremity of the eqoa* 
torial diameter are mutual / bat juft ia ftghtand a minute one, 
r alone on its turface prc<^ing y by 6 days motion: a n, are 
other middling fi^ed Ipoib^^ar k$X preceding it; they 
cannot for the prefent be (ecu# being on Ibe oppoftte or bright 
hetnifphere. The fpot x dj/ing the ftars revolution haying 
Joft its light, and r being confiderably increafed. the next 
minimum will be between n n and r, (inftead of i andy.) See 
fig. 7 ; and by the retiring of ti n the dimuutUon ot' the Ibir'a 
light will riontinae to take place onlj until the n-appeaiante 
of r, at the place wherey was, whuh being 6 dajs iuuncr than 
the former pofition. (See fig, 6,) reduces the rotation to 5'> 
days. All the fore{{0ing views aie from unconneded periods, 
where ouIj( the ultimate icturns of each appearance have been 
attended to; but now, 1 dial I examine along interval viitli 
many intermediate changes, that between June li>th, and 
.September I7lh 1796, wherein arc ii.clmied llu‘ moll intncuie 
irregularities and vicHfitudes: thefc ubtcrvalions are already 
pointed at full length in the Phiiofophical Tran(a£lions for 
1797, and therefore can At any lime be intpeCted; indeed, I 
t'len little tl o ight (hey would ever become of further ufe, but 
that ot ftaliug ta^fs, (o which, hoivevtr, I have always been 
very parliat, and particularly fo, aiier having c'^perienced the 
advantage of Maraldi's printed obfervaiions on (he vat table 
liar m Hydra, a4 it was partly by them that I afeertained the 
periodical returtmof brightnefs dftfaaft liar, and wbiclb fiattered 
me the more, as Manddi had been left ruccefsfut 

in the attempt | See Fhil. vTrafti. for 1786. Yet ill the 
prefent Paper 1 have omittmi aft fpeh details, being aware 
they coiigbl be t^bught too Voiettilmoas, bat hope at fome 
futere time the Sodetjf will boeotti* them with a place in tb^ 
libtecy. 

The fir^iketch, PlataXI^*repref€n(S, for June 13, tifftd, the 
ebthparative fixe oX thebr^;bt ^ots fiippoied (o furroifnd the 
ftar, but here extended at ftill l^gth; the next eight foliowtn^g 

• me • 



VAKIABLK 

ExpfMation by f{»iierical vMfri^ on w$ for Oicji Quarterly# 

^ flawing iho^iriM^ as oiaprelfed 

variitioiu and in the adjoining fiemarks, and o^oponding with ibe obferva- 
irr^ulsrUtes of ^lons. betiig taken firom^y printed paper, im already 
in Sobieikr* mentioned, are manned m It will be feen that the ipots 

AieM. by which the changes are pfinorally regulated, arc jdaced at 

eqaal dKUncet, yet intermediatev^nes might alfo frequently bo 
ihferied without occaitooing any oqpflion, but (hat of render¬ 
ing the eaphmatioqs.more corople\|i 

REMARKS OJ^i PLATE III. 

Fig. 2. ** June } 8M. FwR brigi ^e/i Mag, bright 5th” before 
or after which date the flar wouru appear lefs bright, by the. 
ipol £ being removed from the centre, and one ot the others 
out of view* 

Fig. 3* 3d, 15 days or | rotation being elapjid Jince 

June I8tA, 5lh Mug, a Uttle decreajbd” by the removal ot the 
brighteil fpot £, the A being much lefs. 

Fig. 4. ** July 19/A, 16' days or ^ rotation 5,6 MagtfiiH dt- 
cieajid,” N being much lefs than h, now gone off. A fiight 
minimum” 

Fig. h, ” July 27thf 8 days (ff the totation, 5 Mag, rather 
increajid” by the confiderable increafe of N iliice four days, 
with the addition of F, a Jlightfutt brighin^,. 

‘ Fig* ” dug, 3d, 7 days qfYotaiion, 5,6 Mag, decreajhd by 
the going off of N, the K, which is now reappearing, being 
reduced to much lefs than F. 

Kg.r. ** Aug, 19/A, K) dfiyi or { rotation, 5.6 Mag. again 
decreqfid,'* by the removal of !■, by E being much lefs, and bv 
the h alfo beiqg contiderably dimimthed* 

Fig. 8. *• Atop/ 3d, 15 days or | rotation, 6 Mag, full moie 
decreufkd,”^ |w the h being fniich lefs than ]^, which is now 
going 00^ |{<fca(rcely inappearing, anotker miiamim. 

Fig. 9. XIth, l4,d%sor near | rotat^, 5 Mag. full 

bt'ighineJX piwyild^'in^ incret^,” by N having retained its iq- 
creafed brig^neft of Jnly^S?# $pd now foopg tii tnntnUy. 

Titps am exhibited tlMi two fliort intervids of its full 
l^^|l|s)efi^ one between June 13 and Jujjr 27, of 59 days, and 
other between July 27 and itpt» 17, of 52 Aiy<* Ace 



STARS. S7Sf 

• '2dly, TIA two ntiiMi ofBipjjMiion ^ 

Joly 19,W SapC-ii 5*^^-*. SSwW 

S4!yk The Jdng decreare^"^' days between Jufy 27 and variatiowind 
<1 r>sV ' irrefHlarities of 

SeptoS. a»d \ * light in the ftar 

4ihly. The rapid increafes owS AA 14 iikys between the 19 in Sohieflci*s 
and 27th of July, and the JdCnd: 17lh <it Sepientbef, Aictd. 

As alfo the other interrvdSiate chai^^, yet I mail again 
repeat, particularly as a iiw days error may occafionaliy pro¬ 
ceed from the obl'ervatioi^, that by thefe Iketches it Is not 
meant to give exafl drewing'^f the fine, didances or altera¬ 
tions of the t'pois, but merelyto fiieW bow the changes may. 
take place, as, 1 believe, noising of the kind has hitherto been 
offered to the public, either with or Without cOrroborating'obi> 
fervations; nor do 1 prefume to think, that the exphuiaiions 
arc the only ones or bed can that be imagined, the more fo, 
as they folely reier (for greater fimplicity) to the ^ar^s 
^uator, while poflibly, were the fpots placed in a northern or 
Ibuthern’latitude, or permanent ones near the poles, or were a 
proper inclination, given to the polar axis, they might be more 
faCisfaflory: however, the materials ibemrdves, the obftxva-^ 
tiom and dedu&ioM will 1 flatter myfelf ever be acceptable, and 
contribute to flicilitate future conj^ures, which from an allow¬ 
able analogy may extend to fimilar pans of the flarry fydem, 
with regard to the probabili^ of edabliftiing whether any of 
the rood irngidar or particular changes may not return at ^xl 
periods^ or after a certain number of rotations. I think we can 


entertain but flight hopes of it, oWing to the great fiuCtuationol 
the luminous matter, as (hewn by the perpetual varying of the 
apparent revolutions, magnitudes, &c. See Tab. IX. X, and VII, 
Still it is natural todtj^pofe, that fome parts of the atroofphere 
of this Iter may have a lefs tendency than others to become 
luminous, fo asWo promo^ at'dSfl^nt times^ appear¬ 
ances ; and indited that Is indicated by of 

ttie minima beihg &r moreregtdbr (ban tho^ of'the,^i^rg/(t/i^, 
which, Wiihh other reafont induce us to (uli^ evonthat one 
of fts hemifplMbet is lefs favnurably conflhuts^ dr quajifled, 
thaif' the other fm’ tlfe generating of thefe particles^ altkoMjb 
tlwy do occaflonaHy encroach on both tides, as app^'r# by" tbe 
obrerw|^*ons between I^tte and Augud, See Phil. Trans, for 
1797, or the eight (ketches aX 1795, and likewifo in^‘!^97. See 
Tab. VIl. whM duiing three monthe H Was only*reduced to ibe 


5 o^^ 
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VA&UBtS ttAJRS, 

S or M9|;. UtBlTfurrounJeil 

Chaaceebie ft^ri it, moft havelve<s& marl} equal; halite caiHeh of vaft^iDjtila 
wawi^'"* ^**'*'*^ it w oulU et «r Jw^^xoiiKnoed to appear as an 

un(haiigeable)fiaii;^of flu* 5 or and Inili is the cafe of 

leveral others bteA va; lubla, but iui many }cars 

retain a lieady biri||l<loe(s, a«i^tGeiiMiu»riini, J Urfse majoris, 
ttDracoms, aiidperhepstbalinth'Bovsaii’" brtaH, is bile others, 
and othi-r dif- alter Jht^wtttg their h<i\e fiit/V// ihii/jtpeared, owing to a 

appear. total abfor^lion of hght, as the ia^ >a'> one in Cdlfiopea, in 

Sirpcntarms oi IbOV, tbqt near hi' aii’> head, and duubtiels 
tn<«ny mute, poes pot lb>s ind^n us to ^ relume that there 
are alfo others, lb$^ have aeiK Jjun a gliuipie td brightnels ? 

' Ladlyii. f}«zv varfobkti muy bee oine i\i at dilh lent pe nods, by an 

unuftiaf qpd partial ipereafe- or dnninutiun ol their bright parts, 
as not tinhkel) was the taK oi o C t it, Algol » Heiculis, &e. lor 
tlioiu liars being by ti-uii'. v»t) eontpu uou'«, ilu'ircbaugc«, had 
tin) been always equally gicat, niigl t have bee^i cafii) noticed 
by the ancient anronomci", who oble'ricd only with the imhed 
tyc. A few lines above, I mentiouudthc probability tnat theie 
esillt‘4 primary inviliblc bodic'j or uHenhu^hiem.d juns (il 1 may 
be afluwed the exprcQioii) that have c\tr reamuu'd in iieinal 
dutittcfs ; how iiiitnerous thefc may be, can never be knosvn., 
perhaps equal! tn \Vouid it then be lop daring or vifionary to Ijupptifq their num- 
w^ibie^oiiea! ' I® thole endowed with light r particularly when we 

take iiitocontemplaLion the ample letqi.bodies vibbic onl} by 
refie£led rays, that appertain to our own l^Hetn, lucli as the 
planets, aderoidfis, comets, and faiellites. Do not tiiclc, a!- 
thotlgii bat of a (I’condai y nature, lead us (0 venture on the 
loregoing more enlarged conjc6lure; and moreover to iulpr'cl, 
that the ttdigkU«<^(i Jtort are tbofe that have already attained 
the bighed d^giee ol perleclion ? granting, therelon, iu< ti 
nmltitudes do^feaUy eaiil* chiAXs ol them, byjoeing ioileiir4l 
together asjm^ mUky-way, mnfi intercept all moic d-ltant 
ia)s, aiul if ^eelkoD) any ttUerv'eniug lights, they would ap- 
)x.‘ar as da{^ the he&vfsps, limilar to wha^J^as been 

obferved tn tbq $«b^ern Htnnirphei-e. That ^ tew ol ibetc 
oblf ur^ pbhce^ are perceived, ma^' be attributed to their being, 
oUI&)t||i^ie4 b3^ the prefence either of iome Icatlercd Aars, or 
q/ Mber flight iuioinous appuacaucas. ^ J 

Our'fun, d I hpye^hus fitUy invefligated the nature of llijs dilUdT fun; 
hnllfirajtirni*' aiMong r»a»y millions, and (imaiyjperceptible 

amui > 5 to 
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fiB the fight*:j§pr,pf ns!^k^.^^p6<Hhce th«i|-onr «wn 

lumttiarjF.. Bttti^^Mf».4s abundaniljr with refplcn* 

dent partict«s« white ‘Sobiei?<ri%'variable ftar Wa them molt 

fparingly <|iipeiTe(! over a fcaiitin^s that Apparently 

iBuft occafion (u i(s lurroumli^g,:|jtefief», OohilAnt viciSitudea 

uf oncettaiB (iaiknells, and replulioli'of light and heal. How 

I'ar more enviable <ct*ni'» * jr (itnaiiohj I mean tl»l which 

we enjoy at pretenl; th.; e b« ing (Irong rcafons to believe, 

that the fui/^ lur.iino:^' ;?^t>earanre has been at times confix 

ilerably dirainilbed ; and I o.. 'e little hesitation incowct^ving 

that it mav alio bn reduced (onie hiture period to foiall though it m.iy 

paiches, add then tJie apptr.<fiit irregulartltet of its twarioclical 

rotations, whu h at prei'ent are only perceived by the Obior. 

vations of irniing dark ipots, wouhl become evidently confpi- 

cuous, particularly vvheo feen ui a dii'tance as remote as the 

vaiiabic liars ure from u^. ilul (ucii cniijefiuiai flights of 

fanc) cannot loo fbou b<; dropi, I ilicielore (hall-conclude 

with obferving, that thefe itu|uuieK on (he alteiations ol light 

of the (lars havo been {& |hth'. ddciilfcii, that it is to be lu>p<>d 

tlrey will not be. dilcunthnicd ; and ahiiough I h;ivc alrcMdy 

troubled the Socufy svilU many papers concerning fuih 

changes, I neverthei'ds propofe, ere long, having (lu; honoiir 

ot pief'enting them with one more, mod piobably my lad, on 

this fubjedi. 

KDVV. PICOTT. 


VIII. 

Acemint of a Luminous Meltor, By a Coxstawt Rbadee. 

^ To Mr. NICtiOUON. 

SIR, • , I? • 

1 iAVING found it frequently frated, that be ufcful, l>«r«ription of 

ihouid every one who ha* a fair oppmrttitifty of netinj; with 
reafonabie accuracy, the coarfe a«d pftiiudq of meteors, def- ration of » lumi-. 
cribe their appearances as well a* they are able; I tend yop metwr. 
the following account to make what afe'of you pleate. ^ ' 

Lad, night (Sundayahe 21(1) pa^rljg; along the Sinmd, I 
flopped at the door of the Crown and Anci^or, tl^e*vacafit 
rpace before it lately caufedjby the pulling down of hmttea 

otferinif 
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Dcftirlptlon of ofiSsrli^ n eofidtltMNible 4i^v«nsj that time 

fpfendid with fikir&i I was foohktg With atW^ towkfds the 
darationofa N. W. when itl^enly a metdiMr^froin about 35^ of height# 
Immaoua me- fjjot from |||q i|>}iarently about the liae tk 

a tennis batU peibi^s hantty |b large, it was followed by a 
Aream of light t^idt Teemed in fpecks, the length of the train 
was ab6at a degree#.that is about twice the apparent diaweter 
of die moob. Its courfe was fronw North of Weft towards, 
the North, palling about 10® belo^die of the Great 

Bear,•which I judge was then ^,v>ut 45^ above the horizon* 
Us motion was najeftic, by no v^eans rapid, 1 ant fure it was 
full ten feconds in motion, the li^ht not fo piercing as that of 
a ftar of Uie hrft magnitude, but exceeded that of the lecond, 
.with which I had full opportunity of comparing it. It ran 
through SO*^ of the heavens, defcnbiiig an arch of great 
diameter, its path was convex above, and declining down¬ 
wards, The extindion of it was at an altitude of about 25* 
having fallen certainly not moie than 10®, 1 do not think lb 
much. It very vifibly Hopped before it was extinguiihed. 
It burft at laft with very few (parks, and its train and itfelf 
together difappeared In a moment. I had perfect leifure and 
fpace to obferve its whole courlc, it expired below the feqond 
pointer, I inftantly drew out my watch, and comparing it 
this morning with the clock of St. PauPs Cathedral, it was 
cxaftly at thirty-one minutes after eleven that I obferved the 
end of the phenomenon. 

1 am, Sir, 

Your moH obedient humble Servant, 
A CoKSTAMT Re IDEU. 

Jilonday, 1803. 


IX. 

PrecipitatitM JPfofma aa a Centering or D^cnce ro polijhed 
Slul, oifd 0^ to Briyh, lu a hktnjrom Mr, j. Stoda'rt. 

O * 

‘ ‘ To Mr. NICHOUSON.- 

^xarSir, * 

V “to* 

Mriat is kindly favoured me, by inferting in tbe tuft Number 

ftoro^Mution ^ excellent Journal, an actuuni of a method I have 

3 Ultid 



!£citi'r4ie!M!l OF platika. 

lifiicf witlt %! 9 eTs, for fteel with gold ; 

imp» it Be kiiowi&g> tiiat a very. Amilar procefa 

may be performed with platuM* That metid; ia a (late of 

(blution, ia taken up from the acid by agitation with ether, in 

the way that gold is, though certainly with lefs avidity* The 

ethereal folution of platina afforded by (his procefii,. is, like 

that of gold, depofited on llie furface of' poliflied iron, or ileel, * 

forming a coat of detencf from rufl. It is perhaps a of * 

equal importance, that tlijt’' furface of polifhed brals is coated 

with pfatina by the fame c/eration that fleel is; namelyi by and alfo brafi, 

plunging the brafs for an inl>int into the ethereal folution. 

As far as I know, thefe fatJl'‘^lia%'e not hitherto been noticed : 
on the contrary, authors highly rcfpeftable, have from ingeni¬ 
ous and well condufted experiments, been led to COQtsluhons 
very oppolile to thofe I have advanced. Dr. Lewis, to whole Dr. Lewis's ex¬ 
genius and indufiry the arts arc* much indebted, fays, ** gold 
is the only one of the known metals which the ether takes 
from acids; and hence this fluid affords a ready method of 
difttnguifliing gold, con|aincd in acid folutions.” The fame 
auUior gives the following experiment. ** Sulphuric ether 
was poured into a folution of pialina, and into a compofllion 
of platina and gold. The vials were flopt and fliaken, the 
ether received no colour from the folution of platina, but be¬ 
came inflaiitly yellow from that of the platina and gold.'* 

The only way in which i can account tor thefe refulls, fo con¬ 
trary to my experience, is by Aippofing that the platina with 
which Dr. Lewis made his experiments, was not fq pure as 
that with which/we are now furiiithed. What I ufCd was Brobabhr becaofs 
part of an excellent malleable bar, its fpecific gravity 1 do 
not exadly know. • I am inclined to think it wjis quite pure. 

The ether was furnitbed by my friend Mr. Hume, whom I 
am again happy to thank for his kind and able atCtlancc. 

The ethereal folution of platina is of a beautifiil pale yellow 

colour, does not at all (lain the hand^ and is pr^pita(e*d by 

volatile alcali. The precipitate 1 haVe notexaih^ed. It may 

)je fulmiihiittng, and I have no rclitb fi^^xploAqnk Tlie coat 

of pialina on Aeel is*of a dull white cotour. 1 have'no doubt The pUtlna 

ot its proving quite as good a deb;nce from ruft, a* 

of* gold* It iiL however, by no means fo beautitiil; fur which gold. 

•reafon a preference wAi probatdy be given to the Igft nuitied 
melal. J baye.ufed both the gold and platina in*coal^ ' ‘ 

different • 
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expBRiMftirri out woott^ 

, j 

ditibrent part* of the The produciell 

by tht> ctmlraft; trf tolour ;j» xHut^ iJeuirfifiidS^ Wfw^er art^ 
of .thofe obfer^OtioBi) may be ^orth cemiitahicating tbroagh 
tbe-medium dP mod ufefid Jimirna!, is a qnedion 1 beg 
leaim to fubiidi mMtfdy to your jikignietti. I have not tried 
any of the dfentiai oKb with fdation of phlina; further ex- 
pertiiBents wiil probably-be made with ihei'e metalltO foluttonB, 
(^'thoTe who have more time, and a belter knowiedgO of 
Ihefo ibbje£ts. Such purfuits, wh«ii the reiuiis arc frankly’ 
communicated, promife to benejyOcience, and inuli ultimate¬ 
ly prove ttfelu! to (bciety. L 

I remain wiil^nuch rcfped, 

, ^ Dear Sir, your obliged Servant, 

. . . / , J, STUPART. 

Strand, Juljf '2i, 1803. 


X. 

i ■ 

Experuntnis on WaotZf Davto Mt f.riETT, From the 

FltUoj(iphic(U Tranjadtiom, 1803. 

(Concluded hom Page 304O 

Forging No, 2#, 

AppAnnees an C!)k£ balf.oiTilirs cake was heated to a fcarlet fttade, and put 
^ OtttUniR chilFe]; it was at firfi flrack lightly, then 
^ rebel,tedf and. ^ut compatatively fofl; but a ftnail crack had 

over-run the progrefaof the chilTel. Its foftnefs in cutting 
was attributed ie an evident want of folidity. The other halt 
cake felt.hardm* under the hammer, but proved auern ards 
fpoiigy Uiro^out the^mafa. In the of catting, a ioole 
l^verifed from fome of the t-elh, 

potTefled of U appearance. 

■ The fra£ib^.^eiai|am«j| in:confequance of the divilibn of the’ 
half cakea^T^ferited « fiatttft cryftalltzed appearance, mote 
reftaphRag very white call iron^ than Reel capable of being 
ea^tusdi^ under the hammer. One of the eatdi^ cots was* 
eeliii||ly cMtfhihtr T»iih cryilallized mtertors, and idcafmble oC 
Uie uorrei^muitng cut of the other ^If odie wa» 

drawn 
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^ 4 vi’n iiUo«.'ftfait bar. ^<^'qOflrtersi of an incli in breaHtt^ 
and ihro|ai«ightiMf.^ick, but wa«c<^*red wiih cracks and flaw* 
from f nd to end. The colour of the break ^as one (hado 
Jighte^ than No. 1, it tore, iefs out. was equally yolky» and 
)M»ireflcd on the whole an afpec^ very uufoivourable for good 
fteel. 

The other two outlide quarters were allddrawn into fliape. 
one under the lilt hamuuT, and the other by hand. Thefe 
were more folld in tl»tv fr.ifiure, pofletFed fewer furface- 
cracks, flood a higher dego , of heat, tore out more, and ex¬ 
hibited a lilky glotTy gr;>iii, .\t*leafl two (hades lighter in the 
colour than the centre piect. ^ 

For”i/ig 3il Caht. 

One half of this cake, fiilt fuf)jt*«fted to be cut, wav fonnd Appcartncfts on 

flfl'ler than any of the nrccedinif, and exhibited no frmp- 

- , ' * of WOOtZf No. j. 

lorn of crarking. The otlior half was cut at three beats, 

but found looie and hollow in the extreme. A confiderablc 

portion of the fame brilliant powder, formerly noticed, was 

here again ddt-ngagecl. It was rarefuily taken up for exami- 

Ttalion, and lound lo be very fine ore of iron in a pulvercTcrnt 

ttale, very obedient to the n»agnci, and without any doubt an 

anmetallized portion of that from which wootz is made. 

This curious circmnflance led me to examine eveiy pore 

and cell throughout the whole fragments. On the upper fur- 

facc of two of them 1 found finall pits containing a portion of 

the ore, which had been flightly agglutinated irt the Are, but 

flill highly magnetic. The upper furlacc of the prefeiit cake, 

clorc by tl.e gate or feeder, contained a large pit BUed with a 

ftratutn of feniUfulcd ore, I'urmounted by a mafs of vitrified 

inuttor, v\hich bore evident marks of coniaining calcareous 

earth. ^ . 

T’hotf who have devoted fuflTtcient attention to the affinities 
of iron and earths for carbon, wilt be ferprified to find that, on 
this particular fubjedl, the rude fabricatofiof fleel ih Hindoftan 
have got the fla/t of our more polifil^ COoniryiben in the 
nianura^lure of fteel# " •' 

Two bars of wootz were formed from thirf cake, and thefis 
in point of quality inferior to any of thofe ^rroerly produced* 

• The appearance of the metal was'more varied, lefss homoge¬ 
neous, and contained more diflinfl laminm with rufiy Airfacei, 
tlian either ot the two former cakes. 
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It appeared highly probebfe/from Ihe obfervattons that oe« 
Ctttfed in forging, and in the examiiurtion of^the cako; that the 
origitml propoHion of mixture waa fuch as would have formed 
a quality of fleet fofler than No. 1 and 2; but as flee! of fuch 
foftneis requires a greater beat to fule it, than when more 
fully (alurattid with carbonaceous matter, it is probable that 
the furnace he'd not been fufficieiuiy powerful to occaiion 
complete fiiflon of the whole mafs, And generate a flee! homo* 
geneous in all its parts. *■ 


Forjfiii^ Cake. 

Appcarancei on halves of this Cake cuKoleafanlly, and with a degree 

forginj; the cake of tenacity and reiiflance, mixed at tlie lame time with fofU 
ot voDtz, No. 4 , jjgpji b<^ond what was experienced in any of the former cakes. 

TwO'qutM’ters of this cake were drawn under the tilt hammer^ 
and one by hand. The sefulting bars were nearly perre£l. 
' A flight (bale was obfervable upon tiie bar, from that quarter 

which contained the figure. The fradure was folid, though 
not homogeneous as to quality and colour, and it appeared 
pretty evident, that a con|iderabIe|^rtion of one fide through 
the whole bar was in the liate of malleable iron, and of courfe 
pot capable of being hardened. It was a fubjefi of confider* 
able regret, that the cake the piofl perfect and the moll tena¬ 
cious of the whole, in the prpcefs of forging, Ihould get an 
iniperi'f£lion whiph rendere 4 it ufelefs for the perfeiEl purpofes 
pf fled, .• 


'.' ' ' '' Forging 5th Cake, 

Appearances on 1^4^ ^^4 ca|ce cut uncommonly foft for woolz, 

forging the cake but by Clacking before the chiilel Hill exhibited a want of 
•I woou, No. 5 . yhe next half cut equally foft, but with more 

tenacity. %wo quarters of this cake drew readily out under 
the tilt hammer, and a third was drawn by hand at a bright 
red, fometipi|N approaching to a faint white Jieat. None of 
the bars tbu^ .phfotidPd were uniformly free from cracks and 
fcale, alt^ugh, ftpdm’e exhibited a fair break of a light 
blue colour,' and tbe|^in wa^ diflindly marked, and free fropi 
yo%ft. 


General Rmurka, 

Remirks. '' The formation of wootz appears to me to be in conrequeiice 
«^be*thc**pro” ^ fuCou of a peculiar ore, perhaps calcareous, or rendered 
of t pccu- ^ * highly 
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highly fo iiwxture of calcareous earth along with a par-liar orp fufei, 
lien of qarjbonacopus matter. That lliis is performed in a clay ** 

or othef retfel or crucible, is e()ual]y prefumable, in which the vcrrd 5 ^ 
feparated motai ii> allowed to cool; hence the cryftailissatiun 
that occupies the pits and cells found in and upon the under 
or rounded furiace of llic wuotz cakes. 

The want of hqmogenih, and of real folidity in almofl heat not 
every cake of woofa, appears to me to be a direct conlequence 
of the w'ant of heat fufheicntly povverful to cfFeil a peifc«J^ 
redudion ; what llrengthcns tins ruppolitio:. much is, that 
thofe cakes that arc tiie hardi.ft, i. e. that eoniain the greatctl 
quantity ol carbonaceous ma ter, and of courfe form the moft 
fufible fteel, arc always the moft folid and homogenious. On 
ftie contrary, thofe cakes, into which the cutting chitfel moft 
fiafily finds its way, arc in general cellular, replete with 
laminae, and abound ir vt iu^of malleable iron, 

It is probable, had the native Ilindttft.aTi the means of ren- is the 
dering his taft fteel as fluid as water, it would have occurred 
tp him to have run it into moulds, and by this means have niouldii. 
acquired an at tide uniform in its quality, and cunvenient for 
thofe purpofes tu which it is applied. 

The hammering, wliich is evident around llie feeder and 
Upon the upper furface in general, may thus be accounted for. 
y/'hen the cake is taken from the pot or crucihle, the feeder 
will moft probably be fhgluly elevated, and the top of tlie 
cake partially covered with finall mafTes of ore and fieel iron, 
which the paucity of the heat had left either imperfe^iy fepu- 
rated or unfiifed. Thefe moft probably, to make the produdl 
more marketable, are cut off at a (eeond heatmg, and the. 
whole (utface hammered fmooih. 

I have obierved the fame f'a^ls and fimilar appearances in 
operations of a like nature, and can account lalisfadlorily for 
it as folluw’s. • 

The firft portions of metal, that are feparaled in experi¬ 
ments of this nature, contain the largeft fhare of the whole 
carbon introduced into the mixture. It follows of courfe, that 
an inferior degree of heal will maintain this portion of metal 
in a ftale of fluidity, but that a much higher temperature is 
rtTquifite to reduce the particles of metal, thus for a ieafon 
.robbed of their carboi!, and bring them into conta^ with the 

• • portion 
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porfion firk renclon'cl tf) feceWc iheir |iiop#riioii of the 
Jlcct)f piini'iple. Where the lieat«languid,*lhi’ defi-^nt of the 
kft portions ok iron Is the nidl> bcl r\ Lr^iiw to lefe 

^l^ fluidity, while Its diipoblion h>f givii.^ nut ta»^bon is rpdured 
by lliu gradual addition of moip iron. An ainiiuulatinn takes 
ptcice ui rne'aiiu ninll*'s o( vanoti^ dnmitfr , rifing up for 
halt an indi or r.ion* into the glaK that ro\'rs the metal; 
ll»ek* aip niMtly vvelc!i*il and inhu ed no cirh other, and 
dimiinfli in dianirler ihc) go up. The 1 i gtli, or even the 
esitteiu c of tl is oi « st'' U »lu t*, di *>i nd upon the heat 

III gi'iitiai, and upon its P n p" ' I f^•'h p» riodsof Ihe 
lame proctfs. It ll.eie Iks Li^. i 'a irnr in u, ih ' Airfare 
svjll be convex ani uiiiforn A f rsl 'in; Im* it tlie heat has 
been urged, nftei Ihe feeder I. i lo lai d ino an aflinity 
eflabiiOied bi tween it and the ItitluK i nii(> below, it will 
onl} parliailv difnpptar in the latter, .ind the head or part of 
the upper end of the Aedcr w'lSl be found luipended in the 
glals that covers the fleel. 

'J'lie lame or fimilai phenomena take plate in feparatmg 
crude iron from its ores, when highly tarboiiated, and dif- 
lieull, fioin an estels of cjilion, of bem" fiiUd. 

The divilion of the woolz take by the nianufaflurers of 
Hindollan, I apprehend is merely to farilitate its lubfequent 
applualien lo the porpofes of the arlilt; it may Itrve at the 
fame time as a tell of the quality of the fteel. 


Experiments to 
Mtiertain the 
<oinp<irdtisi’ 
mnlure th 


Toalccrtain, by dirt61 expenmerl, uhellier vseol/owcd its 
bardncl^ to an extra quantity nt tarbon, the lolloping e\pe- 
nmeblR were performed with various p<ulions of i\ootz of 


rarbon in wootz, c ommon Call flc*el, and of while i rude ii<»n, prun Img that 
Ilf tc'ul?i*rtdu«'5 opwalionx with non an I i*s oirs, I ha\e alviays found tl e 


<iom Unit g'lf.. (omparative meafiiie ol taibon b. Il afeertau.td by the quaiv- 


lily of lead. VIinch was reduced from flint g'af^ 


* Id C'lfn . Giai'iS. 

1 : tgmenfs of wool*' - > - - - <*> 

Pounded flint glafs three times t*ie vs tight - 19.5 

Tl)j> mixture was expoled to a heat .yl loO® Wedgwood, 
aiM) the woofz fuled into a well (ryflallized fphcnile of (led.. 
A thin crufl of levivcd lead vsas found below the vi‘ 00 tz, sshitli 
weighed grams, or-,VJo Ihcwcighfof vvoot2. 


'2d Cake 
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2d Cake, 

• • 

Fragments of vvoolz 

Flint glaCs, fame proportion as above 


CrainSt 

80 

240 


Experiment to 
afccrtjin the 


comparative 

Tliefiifion of the mixture in this experiment was productive mcalure of 
of a inafs of lead weighing 10 grains, equal to weight ””'^^*** 

of tlie WOOtZ. yf' lejyj reduces 


‘Jd Oltc-’. 


irom flint giafs* 


Fragments of wootz - - - - - 75 

Flint glals - - , - _ _ ^25 

The mafs of lead precipila'^d beneath the ftcel in this ex¬ 
periment, amounted to t) grains, or -jW the weight of the 
wootz employed. 


4tA Ca/u\ 


Fragments of wootz ----- *>3 

Flint glafs ------- 279 

Lead obtained, precipitated from the glafs by means of the 
carbon of the wootz 14| grains, equal to fVtTff the.weight of 
the wootz. 


6//< Cair. 

Fragments of wootz G9 

Flint glafs ------ 207 

The lead revivctl in this experiment amounted to 7 grains, 
which is equal to weight of the wootz. 

€l/t. Ciijt Sled formed zvitli Apart if its JVeigAtqf Carbon, 

Fragments - -- -- --90 

Cryftal glafs ------ 270 

Lead revived 8 | grains equal to too <7 ihe weight of the 
(leel introduced.* 

ItA. JVAite caji Iron dropt vdule Fluid into Water. 

Fragments - - - - - - - 103 

Cryftal glafs - • - - - - - 309 

The fufion of this precipitated 231 grains of lead which is 
equal to tVov weight of the call iron. 


VoL, XI.— Acgust, 1505 . 


^Recapitulation 
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UccajjiiulaUon of ifufe Expcrimenis. 


Recapitulation of 
tbccxpenincntSr 


1 fl cake of woolz revived of lead 

C» 

’,135* 

2d ditto 


m 

,125 

3d ditto 

• 

• 

,120 

4lh ditto 

m 

* 

,l5t> 

5lh ditto 

m 

m 

,102 

Steel containing of its weight of carbon 

,094 

Caft iron 


■i 

,228 


Wootz conUina 
more cal b ;n than 
ilfcl doe.j anJ 
let' than caft 
iron. . 


li» oil* is pro¬ 
bably Vfiy ex¬ 
cellent* 


It woulf! appear to rerull from tijcfc experiments^ that wool* 
contains a greater propoition of caibouaceous matter^ than the 
common qualities of cuil ileel in this country, and that fume 
particular cakes approach confiderably to the nature of call 
iron. This circuuiftancc, added to the imperfeft fullon which, 
generally occurs in llie fornialion of woolz, appear to me to 
be (|uite fuflicient to account fur its relraclory nature> and 
unUumogencous texture. 

>JolwitIiflanding the many innj)erfeclions with which wootz 
is loailed, it certainly polfelfes ihe radical principles of good 
ilccl, and impieties us with a high opinion of the ore fruiii 
which it is loMiieJ. 

Tlie poij'eflion of this ore for the fabrication of fleel and 
bar iroDy might to this country be an object ot the higlietl 
importance. At pretent it is a fubjedl of regret, that fucb a 
I'ourcc ot vseallh cannot be annexed to iu capital and talent, 
VVere luch an event praditable, tlu-n our Eatt India Company 
migiit, in their own dominion.'^, fupply their {lores w'ith a 
valuable article, and at a luucli infeiior price to any they fend 
from this country. 


XI. 

\ 

.1 -l/</«£«/” on the IVcbs of Hpidcrx, By C. L. Cadet.* 

Oil the luuiij! DiMDERS have often excited the curiolity of naturalifls and 
and n'.c.iical Ii.f- (|jy attention of phyticians. The former have fuccefsfuily ftu- 
tory o. jpnius.llie liabiis and condudl ot ihefe infedls; and notwith- 
{landing the repugnance they naturally infpire, thefe accounts 

* Abridged frdtn the Journal de PhyC^uej LVllI* 463. 

have 
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have bccojpe mtcrening, frotn the indiiftry with which tliey 
extend Jheir wojjs for fcizing their prey, and from obferva- 
tions on the multiplicity and arrangement of l!i«ir c\es, which 
are geometrically dif{)ofed on a tnolionlefs head, in a manner 
conlormabic to their necetlilics. Their conibat«, the hngularity 
of their amours, their fenfibilily for inuiie, and their patience, 
all confliliile fubjecls of wonder in the hiliv>ry ot fpiders, 

Ph)ficians have examined whether their bile be really veno¬ 
mous, as is geiieially thoyght; and they have found only two 
fpecies protluflive of danger, namely, the tarantula and avicu- 
laria ol Cayenne. Sw'anmeidam, Rolii, and Huglivi liave 
left us little to wiAi fur in this matter, as the cirefls of their 
bite and the remedies are both known. 

The webs of fpiders are conlidered by the common people S^iiders’web's • 
as a remedy for wounds; country people often apply them on 
cuts or flight wounds and apparently with fuccefs. ThiswounJi. 
property was not of fuflicicnt importance to induce chemifls 
to analyfe the material; but as there has alfo been attributed 
to them a febrifuge virtue, luperior in fome circuniAances to 
the bark, I have thought them entitled to a mure, particular 
examination. The following extract is taken from the Journal 
d’Economic Jtlnralc, for Germinal, in the year XII. 

** We have f'een upwards of thirty years ago, a good prior, Nirrathe of fc- 
the curate of Batheren in Fianche Comte, cine all the fevers 
of his parifli, and of the neighbouring villages, by pills of a ^ 

ftrange compofiiioii. He went into his barn and funned 
fmall pills with fpiders’ webs, by rolli«g them between Jiis 
hands in the ftale he fouml them. He adininiflered tliis re¬ 
medy to his patients in white wine, and veiy f Idom failed to 
cure, M. Marie de St. Urfin being chief jiliyfician of tlie 
Hotel de Dieu, of Chartres, treated a vciy obflmute fever in 
that hofpital. He had employed billers, the bark, and ail 
the remedies of luedical art without fuccefs, when one of the 
female attendants offered to undertake the cafe with a cer¬ 
tainty of cure. When flie was interrogated concerning ficr 
remedy, (he refufed to mention it, M. de St. Urfin therefore 
continued to attend hjs patient for fome da\s; after wlncli, 
having a good opinion of the attendant, he determined to put 
his pUlient under her care. There was no return of the fever 
after the firft dofe of the r«medy. The phyfician (uppr^fed that 
the imagination of the patient, his confidence in a mew reftiedy, 

U 3 and 
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and particularly the fecrecy, might have fufpended Ihe attacks 
and he waited, but to no purpofe, for its ivtiirn. The at¬ 
tendant encouraged by her fuccels confented to mention the 
remedy, which proved to be the fame as that of the curate 
of Bdlheren.” 

The editor of the Journal here quoted, being ftruck w'ith 
the new experiments of Seguin upon gelatine applied to the 
treatment of intermitting levels, fufpecls that lj)idcrs’ w'ebs 
may contain a principle refctnbling enlnial jelly. The expe¬ 
riments of Cadet, while they ov'crthrow' this fuppofition, ap¬ 
pear to him entitled to the attention ol medical men. 

J'.ipnimfnl 1. Spiderweb', triturated in tlie cold with 
t|iiic'lv*linie, emit a flight ainiiKiniacul iinell. tj. C'old w'ater 
b\ digeflion on the v\el)', becomes of a red-brown colour; 
is night!) prc( ipilali fl li\ iid'uflon of nut-galls ; is precipitated 
by acids; and this prccipiiale is again difl'olved when llic acids 
are faturateci w'ilh ammonia, j. Sp[dei:>’ webs cleaned as 
much as polTiblc from diilt and foreign matters, were boiled 
til diftilled water. The dccocLion fmeiled like champignons, 
and lathered by agitation. The undifTolved matter was boilcfl 
in additional waters, until it gave out nolliing more. All 
llicfe waicis being put together and evaporated, let fall their 
coiiK nts in lucceflive pellicles ; and at length, by gentle eva- 
puraliuii, a (olid c\(ta(^ was had, neuiiy equal to half the 
weight of the fpidt-rs’ webs, 4. The reiuluc not dillblved in 
boiling water, was digefied in alctihol. It gave a very deep 
orange-coloured tinctfire, which did not latlicr. Water being 
added, threw dowm a grey flak) precipitate, of a brown co¬ 
lour when dry, and little more than one hundred and lc\'en- 
lieth part of the original webs. On hot coals it fwelled up, 
fiiioaked, and took fire; and from its habitudes in Ihefe re- 
fpcdls, and with the alkalies, it refembicd a rcfin. The di¬ 
luted alcoholic folution being then evaporated, afforded a re- 
iidue (lightly deliqueicent, of a taffc at hrfl fweetilli, and 
afterwards bitter, and in quantity nearly three times that of 
tlie refinous precipitate. 5, The infoluble refiduc after this 
treatment with water and alcohol, burned without fwelling 
up, and emitted a fmall quantity of rvliite fumes having the 
fmell of burned wood. Neither the oxigenaled muriaiic, nor 
the ful^hureous acids, difcolourcd it. It w’as foluble with 
ctrervefcencc in muriatic acid, which took up two-thirds and 

left 
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left a black pafte. Ammonia feparated a brown matter in Anriyfisef fpi- 
Imall quantity from the clear loJiilion ; and llys matter, when '‘"■'cbi. 
calcined, did not lofe its colour. It vvasalraoll lotaHv foliihlc 
in muriatic acid, and this folutinn gave a black precipitate with 
nut-galls, and a blue witii alkaline piutliate. I'iie iTuid to 
which the ammonia had been added, gave a grc) precipitate 
by pot-afli. Tills retained its colour when ignited, and was 
again foluble in muriatic acid witli elFervelcence. (i. Cauftic 
pot-afli poured on the. retidue of Iplders’ webs prcvioiifly treat¬ 
ed w'ith water and alcohol, ditengages a little ammonia, and 
partly ditTolvcs the matter. An acid throws down from this 
Iblulion a black pulvurelent laftelefs precipitate, which tlighlly 
puffs up by heal, and leaves by deficcation a brittle and ajipa- 
renlly refinous matter. Its (pianlity Is about one-twelltli of the 
txhaufled matter made ute of. it is partly foluble in volatile 
oils. 


7. The aqueous evlrafl of No. S being digefied willi alco¬ 
hol, gave out one-feventli part. This alcoholic exlrafl was 
brown, cnnliderably deliquelcrnt, and of a ftiarp tafte. It 
fwelled conticlerably on the coals, and at a ccilain period it 
burned rapidly, as if a nitrate were piel’ent. It cdfltn’cli-ed 
brilkly w'lth fulpliuric acid, giving out a vvliile vajumr of a 
muriatic fmell, I’olaQi and lime tlirengaged from tins extract 
a ftrong ammoniacal (iiiell, and the v.ipour.s were very renfibie 
on the approach ol muriatic acid. The* extract having hceii 
incinerated, appeared by feveral cxpernncnls to conlain mu¬ 
riate of lime and a fulpliale. \Vhat remained of the a({ucoiis 
cxtradl after treatment with alcohol, ^was Icfs deep in colour 
than before, bad a purvurelent appearance, and flighily pun¬ 
gent tafte. On hot coals it did not fwell up, but left a very 
abundant precipitate. Strong fulpliuric acid poured on this 
cxtracl produceckno Icnlible finell, and theie was no produc¬ 
tion of ammonia when it was triturated with quick-lirne. 

S. Spiders’ wcibs fubjecled to dt ftruclive diflillation, ga\c 
firft water flighfly cf»lnured, but becoming deeper as the pro- 
cels went on; and aftensards a black thick oil, with carbon¬ 
ated hydrogen and carbonic acid. A very fenfiblc fmell of 
ammonia was devcioprd, and a refidual coal was left, amount¬ 
ing to half the matter employed. The coal after incineration 
left two-thirds of its weight, half of which w'a<^taken »p by 
muriatic acid, and the icmaimlcr leemed to be filex and cr>ally 
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malter. The muriatic folaliorif during evaporation^ depofited 
fuiphate of lime. When fpiders* webs were incinerated in an 
open vcfTel, (he allies were found to contain fuiphate of lime, 
muriate of foda, and carbonate of foda. Muriatic acid ap¬ 
plied to the rclidue took up morafuiphate of lime; and when 
this folution was treated with ammonia and afterwards with 
pot-afh, it gave oxide of iron, a little alumine, and fome lime, 
'i'he uiuliirolred part was filex. 

y. Spidi-rs’ webs weie alinofl totally diflblved in nitric acid 
amounting to fix times their weight; carbonic acid and ni¬ 
trous gas being difengaged. The folution when evaporated 
let tail eryflals of fuiphate of lime, and by continuing the 
evaporation, the yellow, bitter, deli(|uelcent mailer, which 
Welter calls inner, was alfordcd. 

Ilciice the author concludes that fpiders’ webs are compofed 
of, 1. A brown exlracl ioluble m water, anrl not changeable 
in the air; 2. A lelinous c-xtiafl Ioluble in alcoliol, and very 
clelujiitlcent; 3. A firall i|uanlity of alumiiu;; 1-. Sulphate of 
lime; Carbonate of loda; fi. Muriate ot foda; 7. Carbon¬ 
ate of lime; Iron; U. Silex. 'I'he author thinks that the 
earths and earlliy falls may be derived fiom the local fltualion 
of tlicfe infc6ts, and that it is probable that the webs of gurdeo 
fpiders may not afibrd them. The two conftanl producls to 
which he demands particular attention, arc thole obtained 
from the aqueous and alcoholic folutions. He thinks it de- 
firablc to try their medical powers feparalely. fic fuppofes 
the refmous matter to be the fame fubHance as under other 
tircumftances forms the fpiders* filk, and the wax uhich Mr, 
Accuin has elfewhere mentioned as one of their products. 
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Mines avi# manuf aotukIis op the east iVDfi:s. 

the dyer^of*be united Britifli kingdom, be pleaOid to lay 
Vliem Before the Societ\ tor tlie Eneouiagemcnl of Aits, 
that they may be publiOicd in llio vol une of their Tranf- 
actions; if not, 1 (ruft \ou will t?xcufc‘ my troubling )ou witli 
them. They were but to me from Madras by a IciiMitific 
friend, who had the fevcT u opeialions, detailed in them, per¬ 
formed in his own preiVnee. I forwaided a copy of them, 
and a fmall quant ly of the ingredients mentioned in them, to 
a friend at home, ievefal }earsago; but he diiiig about or 
loon after th" time of their arrival, I never learne^l a hat be- 
ca.ne of them. It ftrikes me, however, that there is a enn- 
tideraiile coincidence between the tliread procels and that 
wliich I have feen recommended f»y Mr. Henry, of Manchft- 
ter, for dying the Ailriaiiople or Turkey red. 

I am not certain wlielher it is kno^^^n at home, that many immenfe qtiani 
of the hills in Bahar, and oti.er parts of India, tontain im-‘■‘•c 
menfe (juanlities of mu.i, tab, or Mufi'ovy glafs. "fhc na- 
tives of this country and China make very fplc-iulid lanterns, 
ihades, and ornaments .>f it, tinged of various tanciful colours; 
and it is alfo ufed by them in medit ine. When' burned or 
calcined, it is, I am told, cordidered as a fpcc ific in oliflinale 
coughs and confumplions. \\’hen powdered, it ferves to 
filver the Indian paper, &:c. ufed in lef ter-writing; and, in 
fact, it is applied to numberlefs i>ui pofes. I'hc bazar price 
of that of the belt quality, Iplil into flieels of about two lines 
(hick, is fix rupees the maund of Hfib, avoirdupois. If it 
could be .npplied to any ulefiil purpofe at home, it might go 
in part ballatl of fhips, and at a trifling expenfe. 1 eiiclofe a 
finali rpccimon of it, and am. 

Sir, 

Your very obedient fervant, 

J. MACHLACHLAN. 

Calcutta, Oct. 4, lfi03. 


N. B, Tlie eliaya, or red dye root of (he Coafl, is, T be¬ 
lieve, known at home; as alio the cufhaw' leaves, wliich are 
ufed as an aflniigent. 

Charles Taylor,^ Efq. 
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DireBions for dying a bright Bed, four Yards of £ broad 
> Cotton Cloth. 

I ft. The cloth is to be well wafhed and dried, for the pur- 
pofe of clearing it of lime and congee, or ftarch, generally 
ufed in India for bleaching and dretling cloths; then pul into 
an earthen velTel, containing twelve ounces of chaya or red 
dye root, with a gallon of water, and allow it to boil a ftiort 
time over the fire. 

2d. The cloth being taken out, waflicd in clean water, and 
dried in the fun, is again put into a pot with one ounce of 
inyrabolans, or galls coarl’ely powdered, and a gallon of clear 
water, and allowed to boil to one half: when cool, add 
to the mixture a quarter of a pint of buffalo's milk. The 
cloth being fully foaled in this, take it out, and dry it in 
the fun, 

3d. Wafli the cloth again in clear cold w'aler, and dry it 
in the fun; then immerle it into a gallon of water, a quarter 
of a pint of buftalo’s milk, and a quarter of an ounce of the 
powdered galls. Soak well in this mixture, and dry in the 
fun. The cloth, at this ftage of the procefs, feeling rough 
and hard, is to be rolled up and beetled till it becomes fofl. 

4th. Infufe into fix quarts of cold water, fix ounces of red 
wood (havings, and allow it to remain fo two days. On llief 
third clay boil it down to two>thirds the quantity, when tho 
liquor will appear of a good bright red colour. To every 
quart of this, before it cools, add a quarter of an ounce of 
powdered alum; foak in it your cloth twice over, drying it 
between each time in the (hade. 

5th. After three days wafti in clean water, and half dry 
in the fun ; then immerfe the cloth into five gallons of water, 
at about the temperature of 120 degrees of Faljrenheit, adding 
50 ounces of powdered chaya, and allowing the whole to 
boil for three hours ; take the pot oft’ the (ire, but let the cloth 
remain in it until the liquor is perfefliy cool; then wring it 
gently, and hang it up in the fun to dry. 

6lh. Mix intimately together, by hand, about a pint mea- 
fure of frclh (beep’s dung, with a gallon of cold water, in which 
foak the cloth thoroughly, and immediately take it out, and 
dry it in •l.be fun, 

7lh. 
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7lh. Wafli tfiecloth well in clean water, and fpread it 
in the fan on a fend-bank (which in India is univerfaliy pre- red 
ferred to a grafs-plat) tor fix hours, fprinklin^ it IVom lime tothe^lndian me- 
time, as it dries, with clean water; tor the purpol'e ot finifh- 
ing and perfedling the colour, which will be of a very tine 
brigiit red. 

J. MACHLAC'IILAN. 

Calcutla, OB. 4, 1803. 

Chari.es Tayi.or,‘E rci. 

DireBiom for dj/ing of a beautiful red, eight ounces of Colton 

Thread, 

111. Put one gallon and a lialf, by mcafure, of fiip-wood 
allies, into an earthen pot, with three gallons of water, and 
allow tlie mixture to remain twenty-tour hours to pcrfeCl it 
tor ufe. 

2. Put the following artic les into an earthen pot, viz. Three- 
quarters of a pint of Gingelly oil; one pint, by meature, of 
flieep’s dung, intimately mixed by hand in water i Hvo pints 
of the above Icy.—After mixing thefe ingri dienls well, pour 
the mixture gradually upon the thread into another vetfel, w'ct- 
ling it only as the thread, by being fqueezed and rolled about 
by the hand, imbibers it, continuing to do fo until the whole is 
completely ioaked up, and allow the thread to remain in this 
ilate until next day. 

3d. Take it up, and pul it in the fun to dry; then take a pint 
and a half of aili-le\, in whicli rquecze and roll the thread well 
and allow it to remain till next day. 

4lh, Squeeze and roll it in a like quantity of afh-ley, and put 
it in the fun to dry; when dry, ftjueeze and roll it again in the 
ley, and allowjt to remain till next day. 

5th. Let the fame procefs be repeated three or four times, 
and intermit till next day, 

6lh. Ley the thread once, as the day before, and, when 
w'ell dried in the fun, prepare the following liquor: One gill of 
Gingelly oil; one pint and a half of alli-ley.—In tliis fqueeza 
and roll the thread w'ell, and leave it lb till next day. 

7ih. Repeal the procefs of yefterday, and dry the thread in 
• the fun, • 
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8th. The fame procefs to be repeafod. 
yth. Firft repeat the afh-Jey proeds three or four times, as 
under the operations 3, 4, and 5, and then prepare the follow¬ 
ing mixture: On pint of flic-p-dung water; one gill ot Gm- 
gelly oil: one pint and a half of aAt-ley.—In this fi[uecze and 
roll the thread well, and dry it in the fun. 
loth. Repeat thejamc procefs. 


llth. Do, Do. 

12ih. Do. Do. 

13lh. Do. Do. 

1 tth. Do. Do. 


15th. Walh the thread in clean water, and ftjueeze and 
roll it in a cloth until almofl dry ; tlten pul it into a veA'el con¬ 
taining a gill of powdered chaya rooi, one pint by mtalure of 
caflian leaves, and ten pints oi clear water; in this li(|ucr 
fcjueeze and roll it about well, and allow it to remain (o till 
next day. 

Hull. Wring the thread, and dry it in the fun, and re¬ 
peat again the whole of the 15th procefs. leaving the thread 
to fteep. 

I7lb. Wring it well, dry it in the fun, and repeat the fame 
procefs as the day before. 

18th. Do. Do. 

19th. Do. Do. 

20. Wring and dry it in the fun, and with the like quantity 
of chaya root in ten pints of water, boil the thread lor three 
hours, and allow it to remain in the intuhon until rold. 

2id. Wafli the thread well in clear water, dry it in the fun, 
and the whole procefs is complete. 


Calcutta, OR. 4, 1803. 


J. xMACl.ACHL/\X. 
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Scientific neivs. 

Imperial Academjj tf Sciences at Petcrjbure;fu 

TPlIP, Vice Admiral T<’hiir1iaj;ofF, Miiiiflcr of ihe Marine Prir«f of the 
department, luis forwarded (o llu* i\cademy a c|iie(iion on Ihe 
refinance of fluids, and its application to naval avclwtedlure, 
for llie fohition of «hu h that deparlmctil will beJiow a re¬ 
ward of 1000 ducats of IIoII.mkI, ot lOv. 

The academy being defnous of feconding the palriolic 
views of the marine department, decided on the publication 
of a program in the following terms. 

Prize propofed b) the department of the Marine, on the 
1ft of Jul^, ISO!. 

It is prop(<(i'<l, that cf t!ie two Iheories of the rcflfiance ofThe fnhjcft. 
fluids p.opofcd and apphed to naval .ir< hiledlure by Don Cj. 

Juan, in his Ex.int n Murin/hr, and by M. Romme, In bis rctiUjocc of 
Art dc In Murine, one or the other of them, ft>r example, that » 

of Don Jnan (hould be tori'’cled and improved to (ueb a 
degree, as to afford refidts tiial lb,ill differ from the rcfulls of 
experiment, by fo fit>«ll a (juantiiN, as may be prartically 
neglecled without lenlible error;—Or otlierwife, if lliefc or to eftiblift a 
llieoiies cannot be coireeled, it is propoled, that a new theory dicory j 
fhuuld be eftabliflied and applied to naval arcbitcflui e, is hicli 
fliall lead to conclufions of llic fame degree of accuracy ;— 

Or otherw'ife, l.iftly, if it flioiild be impoflible to cdiablilb fiitii or to ^erfucs a 
a theory, it is propoh-d, that fiom experiments at leaft, cxp^riincnt"' 

ftiould be dediH ed a formula rcdembling thole which have bcc*n 
given by Meffrs. Holful and Prony ; and fucb that it fliail be 
not only more conlormable to experiments than tbofe formulas, 
but that it (hall lead as nearly as polhble to the conclufions 
drawn from experiments, even when the formule ftiall be 
applied to naval aichilc^iure. 

For the ratislatf'ry foliiliim i-f this problem the department 0»p ihoufand 
of the marine ha-apiui'iiied a piizeot 1000 Ducats of flollaixl, 

* * . , / os* 

and has fixed a teim*of two )c'ars to be reckonc'd from the 
date of th^^ program. Alter the expiration of tliat term, no 
nieiTioirs addielled to the acailemy will be received on this 
fubjedt, the time appointed being fulfK-icnt for ^^lofe new 
experiments wliich the folulions in queftioii render indifpenfa- 

bi/ 
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bly neceflary. Tlie memoirs forwarded to the academy mu ft 
be written in a ditlinCl legible character, either in ihfc French 
Engiifh or Ruffian language. 

(Signed in the original) PAUL TCHITCHAGOFF. 

Terms and con- In the invitation accompanying this program, the Academy 
Anons for rc- requires men of fcicnce who intend to make application for this 

coving me- .* . , r , ■ 1 I r r 

BMurk. prize, to addrefs their memoirs to the perpetual lecrelary ot 

that body, before the Iftof July, I 8 O 11 , and (hat the writer 
fliould clear the port charges as far as the regulations of their 
refpeflivc countries will allow. The ruftomary mode of mark¬ 
ing tlie mernnii's with a device or motto, and fending at the 
• fame time a Icalcd letter, having the faiue device, and con¬ 

taining the iiaino and rcflrlcnce of the author, is allb to be 
adopted in the prefont inftance. The memoirs will be eji- 
amincd bcfiire the expiration of the term of concurrence, by 
the Department of the Marine and by the Academy; the lat¬ 
ter of whom will publidi the judgment they fliall adopt, and 
the Department of the Marine will crown by the payment 
of the prize, the labours of that author who fltall have fati^- 
fied the conditions of the program. 

Vr izc conccrriivg Light, propnfed hy the Imperial Academy of 
Sciences for the Year 1806 '. 

Price concerning After an iiitrodudion, in which a concife ftatemeiit is given 
Ight, of two theories refpeding the nature of light, the one aferibed 

The ofual the- to Newton, which fiippofes light to cnnfift in the cmanaliuns 
cries that light of matter from luminous ohjecls, and the other nferibed to 
ter vvhlcli deduces the etfecls from vibrations of a peculiar 

cndulaiion of aelaflic fluid,—they proceed to flate rather more fully a chemical 
fluid; bypothefis of Lavoitier, wlio not only confiders light as caufud 

ar it is a chs- by a peculiar matter, but ulfo that this matter is fubje^ to (he 
snicai principle, atlradlions, fo as by its combinations and dilengagc- 

ments to produce an extcnfive I’erics of phenomena, which 
Five hundred are thus accounted for. It is principally with a view to de- 

roijbles, velope this lad hypothefis that they have propofed a prize of 

£.iia 10 o 10 0.) 

Thequeftion. ** For the moft inflruflive ferlcs of new experiments on 
light, conlidered as matter; on the properties which may with 
juftice be aferibed to it; on the affinities which it flmll appear 
to have w'hh other bodies, whether organic or inorganic, and 
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etn jjiodi/ications and phenomena which arc manifefled in 
thofc ^ut^lances by virtue of’ the combinations in which the 
matter of light may have CMitored along with them.” 

After propofing this queflion, the Academy proceeds to ex- llemarks by the 
plain, by obferving that without entering into any hiltoiic dil- 
cutlioni or the objeflions which have been oppcj'ed to this hv- 
pothefis, iiorflie relearches already made with a view to de- 
velope traces of chemical aclion betvvccn*ligiit and bodies in 
llie different modificalions^of iKtiira! phcnoriicna,—the cnqiii- 
rie's here propofed may not be unufe/ullv extended to the gal¬ 
vanic fire, of which the daic-<ltng brilliancy when large piles 
are made to aft upon coaily matters, in fome refpeft imitates 
the folar light. I'lie Ae.nleiny has cliolen loeniinciate llw fnb- 
jeft of their prize in a general way, in order that plnlid'ophcrs 
may not be in any refpeft impeded as to the points of view 
iiorn which they may be difpofed to contenqilate and to treat 
(o (iinieiiil a fubjeft, which has fcarcely yet been entered upon, 
tlioiigli fo eminently worthy of attention fiom the cultivators 
of natural fcience. 

The memoirs are to be written either in Ruffian,-French.Ciin.tiru»m and 
Englirti, German, or Latin, and forwarded to the perpefual^*-''^'** 
fcerclary of the Academy, fealcd up, with device and indi¬ 
catory billet, as mentioned with regard to the former piize. 

No memoirs will be received after the .'jOlh of April, 180(>, 
incluHve, and the author of lliat memoir which in the judg¬ 
ment of the Academy fliall have merited the prize, (liall be 
proclaimed in the public meeting of the following month of 
July. The fuccefsful memoir becomes the property of the 
Academy, and niuft not be printed without their formal per- 
miffinn. The other treatifes will be delivered to the refpeftive 
authors, on application to the fecretary, either perfonally or by 
procuration; 

* ——- 

Voyages of Meffrs. Humboldt and Bon pl a no. 

Meffrs. Lcvrau'.r, Schoell and Company circulated at (he Voya/e, of ^ 
beginning of the prefent year a profpeftiis of the voyage ‘d ^ynpland* 
Meflrs, Humboldt and Bonpland, the publication of which is 
committed to them ; “ the travellers, they obferve, have in 
general re-written all ihcir obfervation''', wiiatcvcr might have 
been the objeft, in the narrative of their VO)age. Mr.^Hum¬ 
boldt has thought it proper to follow anotl.cr courfe, and to 

treat 
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Ireat feparately all Ihofe objecl-J wliich confii\t*n.bjy clifffc’r in 
ihcir nature. He has determined accordini'Iy tt> publiih in 
detached collections, all that more particulai iy belongs to 
Aftronomy, Geology, Botany. Zoology, &c. and his voyage, 
properly Co called, will embrace all that relates to General 
Bhyfics, the Origin of Nations, their Manners, their Intel- 
Je^ual Culture, Antiquities, Commerce, and lk>hlical Eco* 
nomy. Upon this part of his obfervations and the hiftory of 
Ips voyage, he will not at pretunt publiHi mure than a naria- 
tive, under the title of Udution abrege, &c. or an abridged 
Relation of a Voyage to lim Tropics, performed in the inte¬ 
rior of the new continent during the years 179y, ItiOO, JSOI, 
J.S02, and 1 sofj. 

Ills agieed by Metfrs. ITumboIdt and Bonpland, who are 
conneded by the mofl intimate (entimenls of friend fliip, and 
have (liared together in all the fatigues and dangers ol this 
voyagCi that the whole of their |mblicalions iliall he in their' 
joint names. The preface to each W'ork will announce l» 
wliicliof them the fevcral parts are refpeclivciy lobe afenbed. 
'J'he lifl of vvoiLs fpeedily to appear are as follows: 

1. 'I’ho abrioged Relation of the Voyage, in quarto; pro- 
inifed in July, litOj. 

2. A Collection of Aftronomical Obfervations and Admea- 
fureinents made on the new continent; promifed in Iht)}, 

5. An Kllay on the Gcograpliy of IManls, or a Plnlolophical 
SLelch of the Eqiilnodial Regions; founded on oblervaliuna 
made from the Unii dcgiee of loulh latitude, in the years be- 
tore mentioned, with ui'.e large plate, coloured ; piomifed in 
June, 1803. 

‘V. Equinudial Plants, colleded in Mexico and the Ifle of 
Cuba, in the Provinces of Caracas, Cumena and Barcelona, 
on the Andes of New Grenada, Quito and Peru, and on the 
banks of Rio Negro, Oroonoku and the River of Amazons, 
with plates engraved by .Se/l/cr, in folio; the hrll number to 
appear in April, 1803. 

5. A Colledion of Obfervations of Zoology and cumpara- 
rative Anatomy, made in a Voyage to the Tropics; with 
plates engraved by Bouquet, coloured or not, at the option of 
the pnrchalcr. The firft number to appear in May. 

N. B. All Ihcfe woiks will bear theogeneral title of Vayage 
4e M. i/t AUxiind! e de JLimboldt et Aifnc Bonpland, and will 

form 
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form a colle^Ion^of the fame fize and type, except the EquU 
noctial Planfs, which are laiger. SubfcijiK'ni nulices of ihe 
price and publication arc to appear in the journals. 

Fijh ejected from Vnlcunoea. 

AMONG the great number of fa6ls which Humboldt huN Volaanic erup. 
collefled in his voyage, the following lately comnninic.itcd fiflits. 

the National Inllitute is very curious. Several volcanoes of 
the Cjjrdilieras of the Andes occalionally throw out eruptions 
of imid mixed with large volumes of fiefli water, and what 
is mofl remarkable, an infinite number of iifhes. The vol¬ 
cano of Jmbaburo, among others, threw out af one time fo 
great a number near the town of Ibarra, that their putrefac¬ 
tion occalioned diforders. This phenomenon, aflonifhing as 
it appears, ix not even extraordinary, but, on the contrary, of 
coniiderabie frequency, fo that the fa6ls are authentically pre- 
I'erved in (lie public regifters, along with Ihofe of earib(|uakcs. 

It is mure particularly lingular that llude filh arc not at all ii- 
jured, though their ftruclure is very fuft. Tliey do not even 
appear to have been cspoled to a high temperature;- for the 
Indians alfert that they fometiines arrive at the foot of the moun¬ 
tain Hill living. Tliefe animals are funietimcs thrown out of 
l/ie mouths of the crater and fometimes through lateral clefts; 
butalwa\sai the height of 12 or I.'IOOloiCes or fathoms above 
the furrounding plains. Humboldt thinks they are produced 
in lakes filuated at that height within the crater; and it is a 
confirmation of (his opinion that the fame fpccies are found in 
liie brooks which run at the fool of (he mountains. It is the 
only fpecics which fublifls at the height of 1 l-f)0 toilcs. It is 
a new fpecics to naturalitls. Humboldt madt: a drawing of it 
on Ihe fpot, and gave it the name of Phnelodrus Cyrlnpitm or 
thrown by the Cychpi. It will be found in the fiift number of 
Jiis Zoology, • 

jytiter fanned by Medmuiad Prcjfure, 

IN a fitting of the Fiencli National Inftitute at the com- CcmhulFmn <»r 
inencenieiil of the prelcnt year, M. Biotrend a note on the 
formation of water by mere compreflion. The experiment of chjnical pref- 
forming water out rjf its component pjris oxyg''ii and hydio- 
gen by.burning thole gafcs by Uie eledtrie (park is wei^ known. 

M. Biot has fucceeded in determining this conJnnatiotl ip.le- 
pendently of cle^rieity, by rapidly toi.iprcning a mix ure of 
• • ihef 
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the two gafes included in the fyringe of afi air>gun. 7*h0 
comprelTion which forces the particles of gas together, caufes 
them to give out a fufficienl quantity of heat to fet 'them on 
fire. Some ca'iition is reqaiiiie in repealing this experiment, 
which is not without danger. Out of three liines that M. 
Biot made it, there were two in which (he brafs cap of the 
pump and tiie barrel ilfell^ which was iron, were broken Jby 
the cxplohon. 

JiJaUt'aJnlity of Zinc. 

Zinc is malleable A VERY curious and ufctul dilcovery has been made by 
while heated be- Mcflifs, Charles Hobfon and Charles Sylvefter, both ot Shel- 
tweeneio? lield, that zinc is in fa€la malleable metal. Tlie lammabiiily 

■ of this metal to a certain conliderable degree, has long been 

known; but it was nut fiifpe^led llrat it' is capable of being 
forged and drawn into wire. They have found that at a tem¬ 
perature between 210® and 300® of Fahrenheit zme yields to 
the hammer, and alfo that it may be wire-drawn or laminated 
by keeping it at this temperature during the mechanical oper¬ 
ation. An oven or a hollow metallic vefll-l kept at a due heat 
may be u(ed for the pieces, in the fame manner as the Smithes 
forge is ufed for iron and ffcel. It appears that zinc, after 
having been thus annealed and wrought, continues foi't, flex¬ 
ible and extenfible, and does not return to its former partial 
britllenefs, but may be bended and applied to the ules for 
which zinc has hitherto been thought unfit, fuch as the fabri¬ 
cation of vefl'els, the flieatliing of fliips, and numerous other 
important applications. I Iiave feen a chafed or (lamped figure 
railed at one llroke in thin zinc; which is, 1 think, as muth 
elevated as it could have been in copper.^' 

Palladium. 

Palladium. BY a letter from Meflrs. Knight, of Fofter-Iane, I am in¬ 

formed that the new metal, palladium, may be purchafed at 
tlieir warehoufe. 


Irratumcor- Mr. GREGORY begs leave to corre6l a miflake which 
cOed, occurs in his paper on horfe-powers, occalioned by his inad¬ 

vertently copying from fome of his former obfervations on that 
fubje£l the frafiion ^ inflead of ^ for the approximate value of 
the exponent n: this makes a change in the refults of the com¬ 
putation at page 148 ; for (9 — 3)'^: (9»-4.4)^;: 130: 80‘58, 
or nearly 80| lb. inftead of 7if, as there given. He alfo 
points out a prefs error at p. 153, where the fymbols of mul¬ 
tiplication in each of the theorems Iheuld have been figns of 
additionr . ^ 


* The inventors have obtained a patent. 
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